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MICRON TRANSPORT'" Xkt 


166MHz Mobile Intel Pentium processor with MMX technology 
64MB EDO RAM 

308 removable hard drive 

13.3" TFT XGA display 


STANDARD FEATURES 

Intel 430TX Mobile PCI chip set 

5I2KB L2 pipeline burst cache 

PCI bus with 128-bit graphics accelerator, 2MB DRAM 

20X modular CD-ROM drive with AutoPlay" 

Pick-a-Point™ dual pointing devices 

16-bit stereo sound (supports surround and wavetable sound) 

Built-in stereo speakers and microphone 

Integrated 33.6 Kbps technology modem with full duplex 
telephony and cellular capability 

CardBus- and zoomed video-ready 

2 infrared ports, 1 front, 1 rear 

S-video and NTSC-video capability, USB, built-in game port 

Management Pak, Executive Travel Pak 

2 modular expansion bays (hard drive, CD-ROM drive, 
3.5" floppy drive, lithium-ion battery) 

Custom nylon carrying case 

Microsoft Windows 95 and MS” Plus! CD 

Microsoft Office 97 SBE CDs 

5-year/3-year Micron Power 

limited warranty 


5,299 


Bus. lease $176/mo. 


MICRON TRANSPORT Vix 


133MHz Intel Pentium processor 
16MB EDO RAM (40MB max.) 
1.408 hard drive 

16X modular CD-ROM drive 

121" TFT SVGA, 800x600 display 


STANDARD FEATURES 

Intel 430MX PCI chip set 

256KB L2 pipeline burst cache 

PCI bus with 128-bit graphics accelerator 
MPEG compatible 

loomed video-ready 

Touchpad pointing device 

16-bit stereo sound 

Built-in stereo speakers and microphone 
2-way infrared port 

Li-lon battery 

Modular floppy drive (flexible bay swappable with CD-ROM) 
Microsoft Windows 95 and MS Plus! 
5-year/l-year Micron limited warranty 


Micron backs you up. 
Each system is custom configured 
and shipped directly, so it meets 
your needs, not someone else’s. 
If you have any PC or networking 
questions, the answers are just a 
phone call away — thanks p— 

to our top-notch, 24- 


hour customer support. Pentium 


Buy Micron. And get the job done right. 
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T Micron Sales Hrs: Mon-Fri бат-10рт, Sat 7am-5pm (MT) 
“Ж Technical Support Available 24 Hours A Day-7 Days A 
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trom Canada: 800-708-1758 · Toll free from Puerto Rico: 800-708-1756 
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MICRON™ VETIX™ Мх 


intel* 200MHz Pentium” Pro processor 
128MB ECC EDO RAM 
Three 468 Uitra-Wide SCSI-3 hard drives (1206 total) 


STANDARD FEATURES 
256KB integrated L2 cache 
Dual Pentium Pro ДР sockets 
Memory upgradable to 108 (8 DIMM slots) 
8 open expansion slots: 5 PCI, 2 ISA, 1 shared ISA/PCI 
Integrated Adaptec PCI Ultra Wide SCSI-3 controller 
Integrated Intel EtherExpress™ Pro 100 controller 
Integrated SVGA graphics 
IX variable speed SCSI CD-ROM drive 
3.5" floppy drive 
5 internal, bot-swappable, bard drive array bays (upgradable to 10) 
3 external 5.25" media bays 
1 (one) 330 watt power supply standard 
(upgradable to 3 for added redundancy) 
Microsoft” Mouse, 104-key keyboard 
Microsoft Windows NT^ Server 4.0 (10-user license) 
Intel LANDesk” Server Manager 2.52 
Integrated hardware instrumentation 
Dedicated server technical support, 7x24 
5-year/3-year Micron Power" limited warranty 
]-year next-business-day on-site service’ 
NOS Support (3 incident reselutions/ 
Ist year), 124 
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Bus. lease $251 mo. 


MICRON VETIX Lyi 


Intel 200MHz Pentium Pro processor 
64MB ECC EDO RAM 

408 Ultra Wide SCSI-3 hard drive 
15" Micron 500FGx, .28dp (13.7" display) 


STANDARD FEATURES 

Dual Pentium Pro ДЕ sockets 

256KB integrated L2 cache 

Memory upgradable to 108 (8 DIMM slots) 

8 open expansion slots: 5 PCI, 2 ISA, 1 shared ISA/PCI 

Integrated Adaptec РО] Ultra-Wide SCSI-3 controller 

Integrated Intel EtherExpress Pro 100 controller 

Integrated SVGA graphics 

12X SCSI-2 CD-ROM drive 

3.5" floppy drive 

9 drive bays: 6 internal 3.5," 3 external 5.25" 

Microsoft Mouse, 104-key keyboard 

Microsoft Windows NT Server 4.0 (10-user license) 

Intel LANDesk Server Manager 2.52 

Integrated hardware instrumentation 

Dedicated server technical support, 7x24 

|. 5-year/3-year Micron Power limited warranty 

l-year nexl-business-day on-site service 

NOS Support (3 incident resolutions/ 
Ist year), 124 
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MICRON CLIENTPRO® Хи 


Intel 233MHz Pentium ЇЇ processor (features ММХ" technology ) 
32MB EDO RAM 

2.168 SMART EIDE hard drive 

I" Micron 700FGx, .26dp (16.0" display) 


STANDARD FEATURES 

SI2KB internal L2 secondary cache, OMI support 
16X EIDE variable speed CD-ROM drive 

3.5" floppy drive 

3Com PCI 10/100 ethernet NIC 

PCI 64-bit 3D video, MPEG, 4MB EDO RAM 
Upgradable wavetable audio with speakers 
Microsoft Intellimouse™, 104-key keyboard 
Microsoft Windows NT Workstation 

Intel LANDesk Client Manager 

5-year/3-year Micron Power limited warranty 


MICRON CLIENTPRO Мт 


Intel I66MHz Pentium processor with MMX technology 
1БМВ EDO RAM 

2168 SMART EIDE hard drive 

15" Micron 500FGx, .28dp (13.7" display) 


STANDARD FEATURES 
512KB pipeline burst cache, flash BIOS, ОМ! Support 
3.5" floppy drive 
3Gom 36905 network adapter 
Integrated $3 ViRGE/DX graphics 
accelerator, 2MB EDO RAM 
Integrated wavetable sound 


Tool-free minitower or desktop 

Microsoft Intellimouse, 104-key keyboard 
Microsoft Windows 95 

Intel LANDesk Client Manager 

5-year /3-year Micron Power limited warranty 


OUR COMPUTERS 


| ANY EASIER 
ТО MANAGE 


| YOU D BE 


· OUT OF A JOB. 


At Micron, we build computer systems that make everyone's work easier. We 
pack our hardy Micron™ Vetix™ Мх full of features like redundant power supplies 
and the latest high-degree, fault-tolerant components, including hot-swappable hard 
drives and more. And we make our entry level Lxi models expandable, reliable and 
tough. Complement our servers with a Micron ClientPro? desktop. We've designed 
it to be easy to set up, easy to upgrade and easy to network, so you reduce potential 
downtime and increase productivity. For the employee on the go, try our 
TransPort™ ХКЕ notebook. A true desktop replacement, we've loaded the ХкЕ with 
a high-performance graphics accelerator, active matrix screen, upgraded 
CD-ROM, tons of memory and more. And, our TransPort VLX offers flexibility and 


sleek styling for an impressive price. 


Call now to order. 


800%362%7306 


MICRON 


www.micronpc.com | ELECTRONICS 
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Microsoft adds more value to 

NT Server with its Web server. 


WEBTOP CLIENT 
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WINDOWS 
More Power, Bigger Screens 


New high-end notebooks will 
have 14-inch screens and 233- 
MHz Pentium power. 


The Pentium Soars to 300 
Го РДЕ ТЕНТИНИН Tr 
Burn, baby, burn. 


The Pentium II Revealed ..51 
Larger caches, MMX instruc- 
tions give the Pentium П an 
edge over the Pentium Pro. 
And its new housing simplifies 
board design. 


Using ODBCDirect's Advanced 
ЕИ, енны д 53 
А more flexible client/server 
interface works with a variety 
of databases. Connections to 
Excel and batched server 
updates are demonstrated. 


ActiveX Demystified. ..... 56 
If you plan to keep working in 
Windows, you need to under- 
stand Microsoft’s core 
technologies. 


Power Platforms: 233- 

and 266-MHz Pentium Ils 
Compared............... 94 
We test the speeding bleeding 
edge of the Wintel platform. 


See and Be Seen Over IP. . 104 
We check out two Windows 95 
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White Pine's CU-SeeMe and 
Microsoft's NetMeeting. 


Oracle8: Worth the Wait? 111 
Oracle8 adds support for large 
objects and new data types, and 
the new NT version supports 
clustering. 


Software-Only Routing 
ТОЙ. ин» ххх ыны 114 
Microsoft's Routing and 
Remote Access Service brings 
software-only routing to 
Windows NT. 


Wireless Wonder........ 115 
Wyse’s Winterm mobile com- 
puter uses radio links and Cit- 
rix WinFrame to let Windows 
users roam yet stay connected. 
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UNIX 


Unix or Windows NT? 

Beth. uvis cuenca ee 
Softway's OpenNT 2.0— 
which puts a native Unix sub- 
system on top of an NT ker- 
nel—bridges the two operating 
systems. 


Oracle8: Worth the Wait? 111 
The much-delayed Oracle8 
adds performance enhance- 
ments and new support for 
large data types. 


NETWORKING 


Managing Mission-Critical 


By enabling text to be stored as 
a relational data type, and thus 
usable by SOL applications, 
Oracle's ConText helps search 
through tons of information. 


Routing and Switching 

in ATM Networks. ........ 47 
Here's how a hierarchy can 
speed up your network. 


Using ODBCDirect's Advanced 


А flexible client/server inter- 
face works with a variety of 
databases. 


ActiveX Demystified......56 
How Microsoft's core tech- 
nologies could change the 
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objects, and components. 


Publish or Perish ......... 65 
Solutions to overworked net- 
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Your dream can come true: all 
e-mail, faxes, and phone mes- 
sages with only one interface. 
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for WNT....... — 114 
RRAS (“Steelhead”) turns NT 
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WinFrame, Wyse's Winterm 
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mobile unit is truly a thin 
client. 


Mixed-Media Maven.... 116 
Now with PC endpoints and 
new ITU standards compatibil- 
ity, Lucent's MMCX Server 
shoots voice, data, and video 
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but Many Wait........... 23 
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incompatible Dynamic HTML 
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add interactivity to their sites. 
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Microsoft adds scalability, 
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with the Web ............ 45 
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devices with a Web browser. 


ActiveX Demystified..... . 56 
ActiveX is an umbrella label 
that covers many things, but 
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Someday you might be able to 
use just your browser to ger at 
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faxes. 


OLAP by Web ............ 81 
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access OLAP data uses the 
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HTML + NNTP = Groupware 


The Web has changed the 
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See and Be Seen Over IP.. 104 
We check out two programs 
that deliver voice and face 
across the Internet. 
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Piracy cut your software sales in balf. 
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Offer! 


Developers - call our Security Specialists today 


for a low cost developers kit and 


receive this elegant executive 


Why risk your success? Stop piracy before it 


affects your bottom line. Over 11 million 


Sentinels” ensure security and success for more 


than 25,000 developers. Call 


1-800-705-5552 to receive 
your FREE guide: How to stop 
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WINBOOK WINNER OF OVER 
118 MAJOR AWARDS 


LIMITED QUANTITIES AVAILABLE 

OF THIS WINBOOK SPECIAL 
VALUE PACKAGE! 

CALL NOW! LIMITED TIME OFTER. 


New WinBook LM with MMX™ 

Technology Running at 25V 

m 12.1" SVGA Active Matrix Screen 

m 40MB EDO DRAM 

m 268 removable Hard Drive 

m 33.6 PCMCIA Fax/Data Modem 

= Options Bay accepts CD-ROM, 3.5" Floppy 
Drive (both included) or Optional 2nd Lithium 


lon Battery The price of blazing fast multimedia has just 
u 128-Bit Graphics Accelerator ү, r =; E m 
m [mol Pentium® Proc ; inBook FX's and Winbook LM's using Inte 
m Dino м ded = Pentium? Processors with MMX™ Technology. Circle 362 on Inquiry Card. 
^ аа N New WinBook FX with MMX™ э 
. ће |" әкелуін Technology Running at25V (Not Shown) WinBook 
1 " Intel? Pentium? Processor with MMX"' COMPUTER CORPORATION 
m Parallel, Serial, VGA, and PS/2 Port | МН? Runnina at 25V 
m Integrated dual-button touchpad š or "SV ye Tee чы l 
ш Full one-year extendible warranty ш 32MB EDO DRAM 1-800-468-071 2 
= Microsoft Windows® 95 installed a 228 removable Hard Drive ка T 
Add a port а 336 Intemal Fax/Data Modem | pe 
Блу “ a 59-Watt Lithium lon Smart Battery ie. ren ee 
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THIS IS THE DRIVE 


THAT STORES THE I 


THAT ENABLES THE PILOT 


TO DROP THE HAMMER, 3 


HIS FACE TURN TO ЈЕ: о 


A Quantum tape drive can perform far beyond the 
demands of the corporate world. (37,000 feet farther 
to be exact.) Our high-performance DLT” tape drives 
are so reliable, they're used within the Mars IT” 
system aboard hundreds of 2158, Fl6s and Seahawk 
helicopters. The Mars II with our drives is exposed 
to drops in temperature from 50" to minus 20" С, Not 
to mention 15G shocks. Regardless of these nasty 
conditions, they're still able to quickly collect and 
store an enormous amount of flight data. Data the 
military relies on to improve the performance, 
cfficiency and safety of their aircraft. So pilots can 
continue pulling those face-warping, death-defying 
turns. For specifications on our full line of DET 
tape products, call 1-800-624-5545, ext. 132 or 
visit our Web site at http://www.quantum.com. 
If they can survive up here, they can more than 
withstand today's demanding business atmosphere. 


Quantum: 


CAPACITY FOR THE EXTRAORDINARY'" 


The NetPC Blues 


The PC architecture is just too cranky. And the technology touted to belp—Zero 
Admin and a cheap computer with no floppy—is not much help at all. 


would have had this editori- 
al written an hour ago, but 
my computer crashed. Hon- 
est. I was running Word, 
Ecco, cc: Mail, and Netscape when Word 
seized up. Persistent attempts to restart 
Windows 95 failed. Iundocked ту com- 
puter, unhooked it from thenet, and now 
it works. 

What really bums me out is that the 
very latest technology touted to solve 
such problems—a NetPC administered 
by Zero Administration Kit (ZAK) for 
Windows—would do absolutely nothing 
to prevent or remedy this situation, or the 
millions of events like itthat occur every 
day on corporate networks. It might even 
have happened with a network comput- 
er; no one today can guarantee that net- 
work transmissions will succeed. 

I didn't mess up my system running 
shareware, installing unauthorized soft- 
ware, or anything of the kind. I was run- 
ning a configuration that's approved and 
stable 98 percent of the time—and 
inscrutably, catastrophically troublesome 
the rest of the time. This isn't a function 
of the apps I use, the computer I use, or 
what I do with the system. It’s a function 
of an architecture that has grown too 
complex with too little self-management. 

Right now, my PC is sick. When you 
have a cold, a box of tissues (ZAK or the 
NetPC) is nice. Butit's no сиге, anda cure 
is what I want. So [ respond to this sum- 
mer’s “reduced cost of ownership" drum 
rolls out of Microsoft and Intel with a 
sniffle and a yawn. 

First, the NetPC. Can we get past the 
trendy moniker and justadmit it's a cheap 
computer with no floppy (orone that can 
be disabled by software)? Okay, it has a 
few cool things—LAN wake-up, remote 
boot—that will be available in most PCs 
in 1998. We've said many times during 
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this whole cost-of-ownership controver- 
sy that one size does not, will not, and 
should not fit all, and this NetPC solution 
will fit only some needs. [' even concede 
it’s something of a step forward, but too 
smalla step to fix the fundamental prob- 
lems experienced by PC users and admin- 
istrators daily. 

The same can be said of Microsoft’s 
ZAK. Much of it has been available as util- 
ities from other vendors since Windows 
3.1. Lacking those, you’ve long been able 
to turn off certain menu functions by 
editing .ini or registry files manually 
(scary thought). Thank you, Microsoft, 
for making a single tool to do that for 
multiple users. And the idea of policies 
and roles, ultimately tied to directory ser- 
vices, isspoton. But let's not mistake that 
for a solution to the underlying com- 
plexity of PC management. 

Intel and Microsoft have created an 


self-healing and self-updating capabili- 
ues for applications, the ability to store 
machine state on a server, intelligent local 
caching, and, finally, forbidding app ven- 
dors from installing OS components willy 
nilly. Good ideas all, and in many ways 
more generally applicable than the pure 


Intel and Microsoft have created an environment that is 
wonderfully flexible and horribly cantankerous. 


environmentthat is wonderfully flexible 
and horribly cantankerous. Maybe that's 
the way it had to be, but it's too big a 
trade-off now. Instead of addressing the 
environment issues, Microsoft and Intel 
are essentially blaming the user for expe- 
riences like mine. Physician, heal thyself. 

In 1992, Microsoft had a vision of an 
architecture that would address the ad 
hoc nature of its burgeoning environ- 
тепї апа putitall on asolid, object-based 
footing. While the code name persists, 
Cairo has become a much more ргар- 
maticand evolutionary (andstill worthy) 
project. As far as ease of management, 
what remains of the original grand vision 
are some promising technology pieces 
that will begin to appear in Memphis and 
reach full fruition with NT 5.0: limited 


network computer. In any event, those 
technologies sure sound a lot more like 
what we need than ZAK does. Serious 
inroads into Windows admin costs will 
depend on their success. 

Gee, l'vegotten to the end of this piece 
without another crash. Maybe it was just 
that quirky keyboard connector—T'll 
never know for sure. Certainly thousands 
of engineers at Microsoft and Intel can 
do something to find out besides mak- 
ing a computer dumber. 


Mo Јев 


Mark Schlack, Editor in Chief 
mschlackabix.com 
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IBM's Маша Аре" for Java" extends existing server 
apps to the Web without rewriting from scratch. 
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Life 1s too short to spend rewriting COde. New VisualAge for Java extends the 


“write once/run anywhere" promise of Java to include “Don't rewrite what's already there.” It’s a true RAD 
environment, with incremental compile and version management, that helps you be your best, faster. 
Ап Enterprise Edition adds powerful access builders that automatically generate connectivity code between 
corporate resources (data, stored procedures, transactions, apps) and Java clients. Seeing is believing. 
Visit www.software.ibm.com/ad/vaj2h, and see why the fastest way to the Web is also the fastest way to the beach. 


Take advantage of our $70 competitive upgrade offer* and get VisualAge for Java Professional Edition for only $29. 
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Solutions for a small planet” 


The IBM home page is located at www ibm com. IBM and VisualAge are trademarks of Intemational Business Machines Corporation In the United States and/or other countries. Java and all Java-based marks are trademarks of Sun Microsystems, Inc. 
Other company, product and service names may be trademarks or service marks of others. “Тһе competitive upgrade offer applies Іп VisualAge tor Java Professional Edilion version LO only To be eligible for the compelitive upgrade offer you mus! have 


a valid license lo Visual J++, Cafe, Visual Cafe, Visual Cafe Pro, Java Workshop or „ииден. Offer expires 7/15/98. See Web sile for complete details and eligibility, © 1997 IBM Corporation. АЙ rights reserved. 


HIGH RESOLUTION MONITORS 
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Philips Brilliance? Monitors 
bring out your best. 


Philips Brilliance monitors bring out your best on the PC 
screen with pixel perfect display plus incredibly high res- 
olution, color, accuracy, contrast and consistency. They're 
available in 15", 17", and 21" inch sizes. So, whether you're 
a design professional, office or small business user, or 
serious game player, we have the right size monitors for 
you. Look into a Philips Brilliance monitors today. 


BU Monitors Website: www: http: | / www, monitors. be. philips. com or fax 
Еџгоре:31-40-273-5412 USA:1-770-821-2228 Asia Pacific:852-2-866-7358 
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GUI, NUI, and CUE 


I agree that we're approach- 
ing a revolution in the design 
of the GUI (“Ооод-Вуе, 
GUI—Hello, NUI," July). 
What it is and where it needs 
to go are being redefined, 
beyond the desktop 
metaphor. You used the term 
network user interface, or 
NUI, for the new interfaces 
that are emerging. 1 would 
say, however, that even the 
term interface needs to 
evolve. Think of the term 
environment. People con- 
struct environments all 
around them in the physical 
world. Why not carry it into 
the virtual world? The other 
term, #etwork, seems more 
about the technology—the 
pipe—than about what's 
really occurring there, which 
is collaboration. The net- 
work is the next level of pipe 
that we can collaborate in. 

I propose that a more 
appropriate тегт would be 
collaborative user enutron- 
ment, or CUE. The next step, 
of course, is defining the 
optimum for such an envi- 
ronment. 

Rich Kilmer 

Roku Technologies 
Chantilly, VA 
rich@rokutech.com 


I was pleased to see your 
article on NUIs. You cover 
commercial desktop ideas, 
which is appropriate, but I 
think your readers might 
also be interested in more 
advanced research ideas. You 
might want to look into our 
work on Elastic Windows, 
which support multiple win- 
dow operations in a way that 
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enables more effective 
screen management. For 
more information, check out 
http://www.cs.umd.edu/ 
projects/hcil/Research/1996/ 
elastic-windows.html. The 
text of several papers plus 
images are available there. 
Ben Shneiderman 
Human-Computer Interaction 
Laboratory 

University of Maryland, 

College Park 

ben@cs.umd.edu 


Why Claudia 
Schiffer Doesn't Do 
Data Modeling 


l always look forward to 
your magazine because 1 can 
learn а lot from the articles. 
So I was disappointed by J. 
L. Weldon’s “A Career in 
Data Modeling” (June). The 
treatment of data modeling 
was shallow and facile. If 
data modeling is so simple, 
why do so many poor data 
models cause so much trou- 
ble for those companies try- 
ing to implement data ware- 
houses? If data modeling is 
so simple, why do people’s 
eyes glaze over during dis- 
cussions of data models? 
Data modeling is a com- 
plex and difficult process 
fraught with pitfalls. Гуе 
been doing data modeling 
for many years and think 
that Weldon has done the 
subject a grave disservice. 
Rainer Schoenrank 
Data Warehouse Practice 
Coopers & Lybrand 
San Francisco 
rainer-schoenrank@ 
worldnet.att.net 
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Slay by the Rules 


“Play by the Rules” (June) 
was an excellent overview of 
business rules. I work with 
clients applying business 
rules to system specification 
and design, and I've found 
that this approach works for 
developing new systems as 
well as for addressing data- 
quality problems in data 
marts/warehouses. 

Business rules will be next 
in the series of ideas of how 
to slay the software dragon. 
This idea will succeed 
because it can put business 
people in the driver's seat, 
shifting the focus away from 
technologists. Previous 
ideas, such as object orienta- 
tion, didn't deliver change- 
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able systems that met 
requirements. Just look at 
the Unified Modeling Lan- 
guage (UML) spec to see why. 
Neville Haggerty 

Compedia, Inc. 

Portsmouth, NH 


No Code, No Coin 


After reading about the ben- 
efits of getting a digital ID 
and cybermoney (“Who 
Goes There?,” June), I 
downloaded the CyberCash 
wallet. OK, I thought, now 
l'll go and spend some 
CyberCoins. First [ had to 
load some coins into the 
wallet. Uh-oh! Ап error code 
back from the bank. The 
card was all right; there was 
plenty of credit still valid. So 
what was the problem? I 
found out that CyberCash 
accepts credit loads only 
from a credit card used by a 
U.S. resident or from a credit 
card issued by a U.S. bank. 
But 15 years ago [ was able to 
use a U.K.-issued credit card 
to buy goods in the States 
with no problem. 

The obstacle 1 encoun- 
tered is typical of many com- 
mercial ventures with a Web 


FO! Ç adve so p? а š 


SEPTEMBER 1997 BYTE 13 


П 


presence: If you don't have a 
Zip Code, you don't exist. 
Wake up, U.S.A.! 

Charles Smitb 

London 


Don't Worry About 
the Government? 


Re: Mark Schlack's editori- 
al, *RIP: Anonymous User" 
(June): Гуе been working in 
the computer-security indus- 
try for about 13 years, and I, 
too, believe that the govern- 
ment needs to resist mandat- 
ing additional requirements 
on Internet transactions. Pri- 
vacy is something that most 
people in the industry are 
overlooking. More are con- 
cerned with integrity + 
availability = acceptable 
state. Having served in the 
military for 12 years and 
worked as a government 
contractor for seven years, 
I’m aware of the govern- 
ment's needs to view all traf- 
fic, or at least have the ability 
to do so. But I firmly believe 
that anonymity has its place 
in cyberspace. 

Eric W. Ratliff Sr. 
eratliff@kpmg.com 


I enjoyed the editorial on 
personal liberties and 
anonymity on the Net. We 
need more people to speak 
up against government 
intrusion into every aspect 
of our daily lives. 

Donald Johnson 
akgoose(Qbotmail.com 


56-Kbps Modem 
Problems 


Although Robert L. Hum- 
mel's conclusions were 
sound, his *How Fast Is a 
56-Kbps Modem?” (June) 
contained a number of prob- 
lems and errors: 


• "Informal" testing (to use 
the term in the article) 
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over a single phone line is 
not a fair general test of 
56K technology, because 
impairments vary widely 
on different phone lines, 
and even on different con- 
nections from the same 
phone line, even when 
that line passes the 
(imperfect) x2 LineTest. 
Many people are seeing 
consistently high speeds 
(typically in the high 40s); 
others are not able to 
make 56K connections at 
all. Furthermore, K56flex 
modems might have pro- 
duced different results. 

• x2 upload speeds are actu- 
ally limited to 31.2 Kbps 
(not 33.6 Kbps) because 
the 3429 symbol rare is 
not used (currently, at 
least) on x2 connections. 

• x2 modems do not "drop 
down to 33.3 Kbps and 
then renegotiate back 
up”; they directly speed- 
shift up or down (in small 
steps) from the initial con- 
nect speed as line condi- 
tions warrant, just as V34 
modems do. 

Jobn Navas 

Publisher of the Navas 28800- 

56K Modem FAQ 

bttp://www.aimnet.com! 
~jnavas/modem|fag.btml 


I disagree that my informal 
testing was unfair to 56K 
technology. U.S. Robotics’ 
documentation clearly 
implies that if my phone line 
passes the USR LineTest diag- 
nostic, which it did, it will 
support x2. I conducted sup- 
plemental tests at several 
locations to incorporate both 
long and sbort local loops, 
different telco central offices, 
and a variety of long-dis- 
tance carriers. I also surveyed 
other x2 users, who reported 
generally mediocre perfor- 
mance. And, as the article 
states, KS6flex modems were 
not yet available for testing. 
Regarding x2’s upload- 
speed limits, I was referring 


to the theoretical capability 
of the technology. The USR 
FAO states that “x2 down- 
loads (receives data) at up to 
56 Kbps. It uploads (sends 
data) at up to 33.6 Kbps.” 


As for the issue of “drop- 
ping down,” a USR product 
manager says we both make 
valid points: x2 servers ini- 
tially connect at 33.3 Kbps 
and then, within a couple of 
seconds, establish the “initial 
connect speed”; it’s part of 
the protocol negotiation. x2 
clients report only this sec- 
ond, usually higher, speed. 
There’s no dropping down 
from the initial connect 
speed to 33.3 Kbps. But the 
negotiation starts at 33.3 
Kbps.—Robert L. Hummel 


Creative Mapping 
Tricks 


In July’s Inbox, Satyam 
Bheemarasetti says that 
“most Windows programs 
must install some files under 
C'WINDO WS. If this bottle- 
neck is fixed, software instal- 
lation (i.e., distribution) on 
Microsoft platforms can be 
as good as itis on Unix and 
truly capitalize on the Dis- 
tributed File System (Dfs).” 

With a few minor map- 
ping tricks, we run Windows 
and Windows software on 
completely diskless comput- 
ers, Our 160+ desktop PCs 
boot via boot PROMs to our 
Novell network. The user 
then types Windows after 
logging in. Windows runs 
just fine. 

We have one group that 
holds new software-installa- 


tion scripts. The user, upon 
seeing a new install icon, 
double-clicks on it: The pro- 
gram is installed into his or 
her user space on the net- 
work, Again, no hard, flop- 
py, CD, or other type of drive 
is needed for this to work. 
Our system has been run- 
ning this way for over a year 
and is as bulletproof as you 
can make Windows 3.11. 
Users can even customize 
their screen colors, back- 
grounds, and so forth, just as 
if Windows were running on 
a local disk. The funny thing 
is that, with 10Base-T on a 
PCI 3Com card, Windows 
loads faster than it does from 
my IDE hard drive! Overall 
performance for memory 
hogs like WordPerfect is 
slightly slower, but this is 
almost undetectable. 
Todd Crensbaw 
Computer systems management 
analyst, State of Nevada 
todd(Qinnortb.reno.nv.us 


Help for the Year 
2000 


Nice article on the year-2000 
problem (“Double Zero," 
July). ГЇЇ share with you 
some notes on how I handle 
the problem in my own com- 
mercial programs: 


1. Pivot points for interpret- 
ing two-digit years: I put ina 
floating pivot point, which is 
(ThisYear — 50), so the date is 
interpreted as being within 
+/~ 50 years of the current 
year. For many applications, 
this is a permanently work- 
able way to allow the input 
of a two-digit year. 

2. Internal representation: I 
had originally defined a date 
structure allowing a byte for 
the day, a byte for the 
month, a byte for the year, 
and a wasted byte. By 
redefining the year byte and 
the wasted byte as a signed 
integer that is an offset from 
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Cluster-Read 

Split-bus Design 

Redundant Fans 

Redundant Power 

High Performance Cooling 
SAF-TE Compliant 
Ultra/Wide SCSI 

Based on information as of 1/31/97. 


For The Life Of Your Data 


3er. 


Proprietary/ 
In Server 
nStor RAID Systems 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 


nStor Corporation, Inc 
450 Technology Park 
Lake Mary, FL 32746 
www.nstor.com 


800972493511 
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NW... decide on a proprietary server RAID VS n consider this: 

The life of your data is much longer than the life | og of your server. 
Which'means: you'll take арай when you upgrade your server. 

A RAID solution from nStor (formerly Conner Storage Systems) 
is a mission-critical buy. nStor’s server-independent RAID systems аге 
unmatched for reliability, ease of use, low life-cycle cost and high availability. 
In fact, our systems can actually increase read/write performance. 

As you'd expect from a company that co-authored the SAF-TE* 
standard with Intel, nStor systems are compatible with all PCI-based 
servers and SAF-TE compliant systems. All key 
components are user serviceable and hot swappable. 
And our user friendly management software pro- 
vides RAID management, performance monitoring 
and failure notification at a glance. Plus, nStor 
systems are scalable to grow as your network and 
storage needs grow. 

For more information about RAID solutions 
designed for the life of your data visit our web site at www.nstor.com or 
call 1-800-724-3511. Because a proprietary solution is no bundle of joy. 


* SCSI Accessed Fault-Tolerant Enclosure. 
51997 xStor Corporation, Inc. All trademarks ате of (Беті respective owners. 
Specifications subject to change without notice. 


Circle 161 on Inquiry Card (RESELLERS: 162). 


Circle 151 on Inquiry Card. 


Visual Internet Toolkits 
Want to build applications Int then Nee 


“We conducted a test session 10 compare the 
performance of similar products, and Distinct's 
product was better.” -Dr. Shyam Sunder, 


Camegie Mellon University 


“Distinct provided а Telnet OCX/VBX that 
saved up to 6 months of development time 
and reduced the overall development cost.” 


-Paul Calboun, Tandem Computers 


“The Distinct package includes custom controls 
that are easy to use, reliable, and perform well." 


-Darwin Hatbeway, 3M Company 


“By using Distinct, CRM saved a lot of time 
and moriey and provided great solutions for 
challenging tasks." -Willam Gutekunst, 
CRM Technologies 


“It is nol often, in today's market, that you can 
find companies that want to find the solution to 
а customer's problem, no questions asked. 
Thank you." -Scott 6. РИ, 

NIN Communications, Inc. 
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Distinct provides the most comprehensive, 
robust and market tested Internet and 
Intranet components available in the world. 
Just plug them into your applications and 
deliver solid products fast and on 
schedule. Every time. 


distinct 


The world leader in Internet derelopment tools. 


http://www.distinct.com 
sales@distinct.com 
Phone: 1-408-366-8933 
Fax: 1-408-366-0153 
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Di stinct Intelli' Terni 
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Highlights: 


e 103270 Emulation-Models 2,3,4 and 5 (for IBM Mainframes) 


e 31796 Vector Graphics & 3279536 
e TN5250 (24x80, 27x132) (for AS/400) 
• VT52, VT100, VT220, VT320 & VT420 


Free 
Evaluation Copy 
Av ailable c at... 


emulation (for DEC and UNIX Systems) 


e Customizable keyboard layouts, 


poppads and session profiles 


e УВА" Advanced Scripting Language 
e DDE. HLLAPI, EHLLAPI, WinHLLAPI 


and Visual Basic" 


95 and Windows NT 
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distinct 


De ecd leder iu інігетгі dercioponrul oli 


408.366.8933 


WWW: http://www.distinct.com 


• Available for Windows 3.11, Windows РЕ. и ону 


Fastfacs: 408.366.2101 


Circle 152 on Inquiry Card. 
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1900, I avoided апу conver- 
sion of existing databases. À 
variant on this trick will 
work for many internal rep- 
resentations, but of course 
not for all. 

3. Operator input: In a 10- 
character date field, I allow 
date entry with a four-digit 
year (taken literally) or a 
two-digit year (interpreted 
using the pivot point). In an 
eight-character field, I 
always require a two-digit 
year and always use the piv- 
ot point. 

Joseph Mansfield 


TennSoft, Inc. 
Chattanooga, TN 


FIXES 


Contrary to what was said in 
“Web Applications at Your 
Service" (July), Lotus Domi- 
noServer 4.5a provides 
POP3 services. 


The system pictured in 
“MMX Power for Desktop 
PCs" (July) is a Dell Dimen- 
sion and not, as the caption 
says, a Gateway 2000 P5-200. 


COMING UP IN OCTOBER 


BUILDING NETWORK APPLICATIONS 


Five Problems You Can 
244; Solve with Java Today 
You! ‘ve heard the promises. But what's the ы Our 
ЕЯ from the field will tell you about developers who 
- have implemented real solutions using Java. 


MANAGING DATA 


A ecd view of obiit опса апа 
object-relational databases. 


E 


Thanks to embedded intelligence, hardware. components 
- can now tell you when something's about to go wrong. We 
look into the brains inside this new technology. 


SPECIAL REPORT 
Extending the 
Enterprise: Bandwidth 
We look at the technologies, the products, and the 
implementation strategies that will give you faster LANs, 
faster WANs, and faster remote access. 


High-Bandwidth Modems 
This blockbuster roundup of leading-edge modem 


technologies tests the performance of 56K, ISDN, 
and ADSL modems. 


REVIEWS 
300-MHz Power Macs 
PowerPC Macs are revving up. BYTE looks at three of the 
first systems based on the Motorola 603e chip. 
Thin Servers 
We test the early entries in the emerging category of thin 


servers designed to speed the performance of thin clients 
and network computers. 


^Ww.byte.com 


Now that APG Smart-UPS includes FREE 
web-enabled PowerChute plus, protecting 
network uptime has never been easier 


x 
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CHOICE. 


November 19 enber 19 1996 
APC Smart-UPS 1000 


“inherent flexibility and 
excellent software... Don't 


4 
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153% Powcr prob- 
ma lems attack 


above all others combined: 


Smart-UPS. Now, all 120V Smart- 


ӘҢ networks relent- 

| lessly. To protect 
hardware and data from sys- 
tem crashes, expertis, network 
managers and computer users 
worldwide prefer one solution 


caught without one." 


APC 


UPS include FREE PowerChute plus 


power management software. 


The most reliable protection you can buy 
Smart-UPS provide complete protection 
against power spikes, surges, brownouts, 


and blackouts. You'll also 
gain maximum server up- 
time and decrease manage- 


ment costs. Award-winning 


features include: 


e CellGuard™ intelligent bat- | 


tery management monitors 
battery performance and 
extends battery life. 


e SmartSlot™ internal acces- 
sory slot lets you customize 


and enhance the perfor- 
mance of your Smart-UPS. 


Plan for and control crisis situations 


PowerChute plus FlexEvents™ lets you 
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PowerChute plus provides unattended 
system shutdown and UPS management 
for Windows NT, Netware and other 
sererrs. Manage Smart-UPS via SNMP. 
DMI and Web browsers (shown above]. 
Features vary bv operating system. 


• QuickSwap™ user-replace- 


able batteries can be quickly and safely 
swapped out without powcring down the 


connected equipment. 
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control UPS reactions to power events. 
You can configure PowerChute plus to 
provide graceful, unattended server shut- 


down during an extended 
power outage or alert 
you to out-of-bounds 
environmental conditions 
before they result in 
costly downtime. 


Web server and 

SNMP ready 

APC’s NEW WebAgent™ 
allows you to monitor 
and manage your Smart- 
UPS using your Web 
browser. New WebAlert"" 


notifies users of Web server shutdown via 
their browser. PowerChute plus also 


includes the PowerNet™ SNMP Agent 


(850)347-FAXX PowotF àx ° 


plug-in, which allows 
you to integrate your 
Smart-UPS with your 
existing SNMP man- 
agement strategy. 


=a 


Smart-UPS and 


PowcrChute plus provide 


the complete solution in one convenient 
box. Server protection and peace of mind 


have never been easicr. 
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Trade-UPS! 


Fax or mail this coupon to APC and learn 


how you can easily trade in your АШ UPS for 


discounts towards s new Smart-UPS. 


LI YES! l'm interested in trading up а competitors 


or an older APC UPS to 
Please send Trade-UPS info. 


[0 но 


mart-UPS 


Рт not interested at this time bul please 


send my FREE power protection handbook 


Мате; 
Title: 
Company: 
Address: 


City/Town: 
State: 
Phone: 
Brand of UPS used? 
Brand o! PCs used? 
Brand of Servers used? 


__ 20: _______ Country 


и —M— 
APG 


(888) 289-APCC Х8199 
Fax: (401) 788-2787 
http://www.apec.com 


132 Fairgrounds Road, West Kingslon, Af 02892 USA 
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News & Views 


More Power, Bigger Screens to Go 


Tbanks to bigger screens and 200- and 233-MHz Pentium processors, 
the newest notebooks are better desktop replacements. 


et ready for a new wave of 


vendors prepare to unleash 
new notebooks with big (14- 
inch) screens and the latest mobile Pen- 

tium processors with multimediaexten- | 
sions (MMX) technology, running at 
200 and 233 MHz. 

Notebooks still lack the more pow- 
erful processors (e.g., the Pentium II) 
that their desktop counterparts enjoy, 
and a mobile version ofthe Pentium | 
II isn't expected until the first half 
of 1998. But thanks to new mobile 
Pentiums (code-named Tilla- 
mook)—the first processors to 
be built using Intel's 0.25- 
micron CMOS technol- 
ogy—notebook ven- 
dors don’t have 
to settle for 
166-MHz | 
mobile 
Pentium 
power. The new A 
processors, coupled with fast CD-ROM 
drives, huge hard drives, and big screens, 
mean thatthe next crop of notebooks will 
be even better suited as full desktop 
replacements. 

Vendors are backing these systems in 
almostall cases with screens that support 
1024- by 768-pixel resolution, 32 MB or 
more of RAM, 3-GB or more hard drives, 
and, in many cases, a 20x CD-ROM drive. 
Multimedia capabilities are greatly en- 
hanced, with an emphasis on quality 
sound, full-motion video, and 3-D graph- 
ics support. In fact, as notebook designs 
mature, it may get harder for vendors to 
differentiate their products. 

"]t is getting harder and harder for 
companies to come up with bust-out, 
whizbang features," says Bruce Stephen, 
an analyst with IDC (Framingham, MA). 
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more capable PC portables, as 


PA sum. 
| | "Meets 
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To; New Напри: 


“We аге seeing a 
lot more of the ‘cup-holder phase,’ 
where people make small design changes 
to try and differentiate themselves.” 
One point of differentiation will be in 
screens. IBM and Digital Equipment are 
rumored to be preparing new ThinkPads 
and HiNote notebooks with 14-inch 
screens, but both companies declined to 
comment on unannounced products. 
Unless they use radical new materials to 
hold the display, a new notebook for- 
mat—one that’s abour an inch wider than 
current notebooks—will be required. 
AST’s Ascentia M series will offer up to 
a233-MHz Pentium with MMX. Also, AST 
will pack in a 20x CD-ROM drive, up toa 
4-GB hard drive, a 13.3-inch display, and 
a $6-Kbps modem. Prices will range from 
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Hitachi's $4999 
VisionBook Elite 
has a 13.3-inch 
screen and weighs 

just over 5 pounds. 


$2499 to $5499 de- 
pending on the con- 
figuration. 

NEC's new Versa 
6220 series will show 

a largely similar fea- 
tures list. NEC will use 
either a 200- or 233- 
| MHz Pentium with 

MMX processor with a 
256-KBL2 cache, 32 MB 
of RAM (128 MB maxi- 

mum), a 3.2- or 5.2-GB 
hard drive, a 20x CD- 
ROM drive, 3-D stereo 
| graphics with 16-bit 
sound, a 56-Kbps cellular- 
ready modem, 2 MB of video 
memory, and video out ports. 
NEC opted for the LS-120 floppy 
drive, which takes either standard 
1.44-MB disks or the high- capacity 120- 
MBLS-120 disks. Prices for the Versa 6220, 
which ships in October, will be $5199 to 
$5999. You can expect roughly compara- 
ble offerings and prices from the remain- 
der of the established companies as well 
as newer players such as Hitachi, Fujitsu, 
and Sony. 

In addition to their faster clock speeds, 
Intel's newest mobile Pentiums consume 
less power: less than 5 W compared to 
7.7 W for the 166-MHz chip. But the po- 
tential savings on battery consumption 
will probably be eaten by bigger screens 
and faster drives. [n fact, many users may 
opt for notebooks with the smaller 13.3- 
inch active-matrix thin-film transistor 
(TFT) screens because they will be less 


* st 


expensive and consume less battery power. 
But the good news is that users who want 
maximum screen real estate should soon 
have their wishes granted. 

On the other side of the spectrum, 
Toshiba's Libretto has shown there is 
interest in a return to the subnotebook 
size or ultraportable, as it is sometimes 
called. NEC and IBM may join Toshiba in 
manufacturing these tiny machines. 

The new ultraportables may be either 
souped-up versions of Windows CE de- 
vices (slightly larger than the current 
models and with better keyboards) or 
Libretto-style—smaller notebooks with 
small screens but running Windows 95. 
We may even see a new class emerge this 
year: ultrathin (about 0.7-inch thick) 
notebooks that use the Tillamook and 
new battery technologies such as lithium 
polymer. 

The ultimate winners may be those 
whoare interested in machines that don't 
push either extreme. Át the $2500 price 
point, users will find the so-called value 
lines with a good mix of equipment and 
often all-in-one (floppy and CD-ROM 
drives available simultaneously) styling. 

“Лоп Pepper 


MeetingPoint 
Wins at PC Expo 


White Pine's MeetingPoint videoconfer- 
encing software won BYTE's Best of Show 
awardat PC Expo. The award recognizes 
products that are innovative and will have 
an impact on information technology. 


Toshiba's 
Portege 
puts the 
portability 
back into 
portables. = 


MeetingPoint finally brings standards- 
based H.323 technology to videoconfer- 
encing servers, which will vastly simplify 
videoconferencing deployment in cor- 
porate intranets and through Internet ser- 
vice providers. MeetingPoint also won in 
the Web/Internet products category. 

Other Web/Internet finalists were In- 


www.byte.com 


ing : Info Tech 
Г. hortage | 
| боой news, bad news.. Arecent 
report from the Meta Group 


(Stamford, CT): the informa- 
tion-technology (1) research 


and analysis firm, says salaries for U.S. IT 
workers are rising! faster than those for work- 
_ ers in other fields, but it forecasts a labor 
shortage of skilled information workers, 


The problem is that increased demands for 
| ste ems and new Internet 
| and electronic-commerce applications are 


new information $ 


| comingat the same time that companies are 
| facing to find and m all pici "genus year 


terworks Systems’ PipeLive, software 
that offers support agents and customers 
the ability to interact live, person-to-per- 
son, over the Internet, and Lotus's Instant 
Teamroom, which lets workgroups 
quickly establish a private workspace out- 
side a corporate firewall on the Web. 

Chili Soft's Chili ASP, which allows 
ActiveServer applications to run on Web 
servers other than Microsoft Internet 
Information Server (IIS), won as Best 
Development Software. Finalist was 
Micro Focus's SoftFactory/2000, a year 
2000 tool set and methodology. 

The winner of Best Applications and 
Utilities Software was Etak's SkyMap, a 
complete GPS-guided (Global Position- 
ing System) map and satellite navigation 
system designed for IBM-compatible 
hand-held and laptop PCs. The finalists 
were Visio Maps, a desktop mapping pro- 
gram for Windows 95, and MetaCre- 
ations' Kar's PhotoSoap, a photo-manip- 
ulation program for Windows 95. 

Toshiba's 3.8-pound Portege 300CT 
(starts at $3499) features a 133-MHz 
Pentium chip and a panoramic 10.4-inch 
screen. Finalists were Gateway 2000's 
Solo 9100, a high-end 8.5-pound note- 
book packed with just about everything 
you need at prices starting at $4200, and 
Hitachi's VisionBook Elite, a notebook 
that has a good balance of power and 
portability. The Elite costs about $4999, 
has a 13.3-inch screen, and weighs 5.15 
pounds. 

The Systems winner was DeskStation 
Technology's Ruffian RPX Worksta- 
tion/Server (starts at $5995), an Alpha- 
based system that incorporates some of 


2000 problems. Companies can satisfy some | 


of these needs through outsourcing, but 


many IT departments will still be stretched 
thin. The Meta Group advises organizations 


to combat any overcommitments with strict - 
project prioritization, triage, and selective 


outsourcing. ! 

The good ncws is that IT salaries are rising 
atan annual increase of 20 percent, com- 
pared to 4 percent in other fields. And the 
job-growth rate for IT is accelerating: 1987 _ 
to 1994 at 9.6 percent per year, 1994 to 
1995 at 11.7 percent per year, and 1995 to 
1996 at 13.8 percent per year. The Meta 
Group estimates that about 200 ,000 jobsin 
the IT field are not filled. 


The Revolution 3D offers 
high performance оғ, жені 
about$350. «еже 


the hottest technology available, includ- 
ing a 600-MHz Alpha 21164 processor. 
Acer's AcerPower Graphics Workstation 
Series, a power-packed Pentium II system, 
and Unisys's Aquanta XR/6 Server, which 
extends Windows NT to as many as 10 
processors, were finalists. continued 
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А line of desktops that will change thè wa 
(Not to mention the companies tha 


f^ 


a 


у lesk in your office. They're one of the 
| ants your company can ma ke. 


i ^ | 
| | | largest computer investir 


Yes, choosing a desktop is a major decision. Com- 


“е ропіез are looking deeper than specs for real business 


| Solutions, Do they have the technology you need? 


Are tH ey flexible enough to change and grow os 


your company does? Can you manage them easily 


and cost ей ШШШ 


_ At Compaq, we understand your need for answers. 
|" 


| is reflected inievery feature and innovation we've 


designed into the newest Compoq Deskpro line. | = 
Inside the Deskpro 2000, 4000 and 6000 series | 
you'll find the type of innovative thinking that's made 
Сотроб е industry leader.in desktops. Useful 
inne _ that will satisfy your changing needs. 
Technology configured to allow your end users to do 


ік 


= faster. Improved Intelligent Manageability for 


even greater control over your desktops from a single 
location. New aggressive pricing, the most aggressive 


Compaq has ever offered. And an incredibly low 


cost of ownership. 


3 = | 
you look at desktóps: ANE ыл 

/ tops on the market. Because we believe innovation 
ma ke them .) should extend far beyond a spec box. Don't you? 


For more information about the Deskpro series and 


The new Deskpro line. They're unlike any other desk- 


= the reseller nearest you, visit us а! www.compaq.com/ 
praducts/desktops, or call 1-800-345-1518. 


COMPAQ. 
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Number Nine Visual Technology's 
Revolution 3D graphics accelerator 
($349) won as Best Multimedia Hardware 
for its groundbreaking combination of 
no-compromise performance and afford- 
ability. Finalist was Elms Systems' Digi- 
tal Versatile Library and Panorama, which 
offers on-line digital videodisc (DVD) 
storage and provides a solution for video- 
on-demand applications. 

Best Peripheral was NEC Technologies’ 
MultiSync LCD2000, a 20.1-inch flat- 
panel monitor with a world-class image 
display. Finalists were Mitsubishi’s DJ- 
1000 digital camera, which features a slim 
body and a compact flash-memory card, 
and Sony's CPJ-D500 LCD Data Projec- 
tor, a laptop-size portable unit. 

Best Printer was Epson's Stylus Color 
3000, which lets professional graphic 
artists and digital photographers produce 
color proofs and presentations for less 
than $2000. Finalists were Xerox's Doc- 
ument Centre Series, a family of copiers 
that you can upgrade for networked 
printing, scanning, and faxing, and 
Xerox's DocuPrint C55 Color Laser 
Printer, a low-cost, full-featured desktop 
printer for about $3500. 

Multimedia Software winner was 
MetaCreations’ Ray Dream Studio 5, a 
3-D design-and-animation tool. Multi- 
media Software finalists were Info Value 
Computing's QuickVideo Suite, a com- 
plete software platform to video-enable 
the corporate network, and Noise Can- 
cellation Technologies' ClearSpeech 
PC/COM software, which reduces noise 


and echo in PC-based applications. 

Best Connectivity Solution went to 
RightFax's Enterprise 5.0, a distributed 
fax solution that harnesses the Internet 
andintranetto save long-distance phone 


charges. Finalists were TenFour's TFS 
Gateway release 3, which provides secu- 
rity and connectivity to e-mail adminis- 
trators and users, and River Run Soft- 
ware's Mail on the Run, a provider of 


Best of PC Expo Contact Information 


Best of Show: White Pine 
(603-886-9050; http:// 
www.wpine.com). 


Best Web/Internet 
Product: White Pine. 
Finalists: Interworks 
Systems (914-993-0900; 
http://www.iworksys.com); 
Lotus (617-577-8500; 
http://www.lotus.com). 


Best Development 
Software: Chili Soft 
(717-290-8346; http:// 
www.versicom.com/ 
chilisoft). Finalist; Micro 
Focus (415-856-4161: 
http://www.microfocus 
сот). 


Best Application or 
Utility: Etak 
(415-328-3825; 
http://www.etak.com). 
Finalists: Visio (800-248- 
4746; http://www.visio 
.com/solutions/maps); 
MetaCreations (805-566- 
6200; http://www 
.metatools.com). 


Best Portable: Toshiba 
(800-457-7777; http:// 


www.computers 
Aoshiba.com). Finalists: 
Gateway 2000 (800- 
846-2000; http://www 
.gw2k.com); Hitachi (800- 
448-2244; http://www 
-hitachipc.com). 


Best System: 
DeskStation Technology 
(913-599-1900; http:// 
www.deskstation.com). 
Finalists: Acer (800-55 1- 
2237; http://www.acer 
.com/aac/); Unisys (408- 
434-2700; http://www 
.unisys.com). 


Best Multimedia 
Hardware: Number Nine 
Visual Technology (617- 
674-0009; http://www 
.nine.com). Finalist: Elms 
Systems (714-461-3200; 
http://www.elms.com). 


Best Peripheral: NEC 
Technologies (800-632- 
4636; http://www 
.nec.com). Finalists: 
Mitsubishi ( 714-220- 
2500; http://www 
.mitsubishi-display.com); 


Sony (800-352-7669; 
http://www.sony.com/ 
technology). 


Best Printer: Epson 
(800-463-7766; 
http://www.epson.com). 
Finalist: Xerox (800-349- 
3769; http://www.xerox 
-networkprinters.com). 


Multimedia Software: 
MetaCreations (800-297- 
2665; http://www 
.metacreations.com). 
Finalists: Info Value 
Computing (814-328- 
1359; http://www 
nfovalue.com); Noise 
Cancellation Technologies 
(203-961-0500; http:// 
www.nct-active.com). 


Best Connectivity 
Solutions: RightFax 
(520-320-7000; htip:// 
www.rightfax.com. 
Finalists: TenFour (703- 
716-8364; http://www 
Aenfour.com); River Run 
Software (http://www 
iverrun.com). 


| Better Way foni 
Devicesto ` 
| Share Info 


| Hewlett-Packard 
is promoting a 


new communica~ 

4tions protocol 
called JetSend, which will let two 
devices directly negotiate—with- 
out user intervention—the best 
way to share data. The goal ís to 
enable a new generation of de- 
vices that are easier to use and 
automatically generate the high- 
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est-quality output possible, given 
the capabilities of two or more 
devices, | RE 
When two JetSend-enabled 
devices communicate, they will 
not need an intermediary, such 
as a network server, device driver, 
or even two people, to translate 
and process the information ех- 
change. Each device can com- 
municate its capabilities to other 
devices regarding the range of 
options it supports. The sending 
device initiates a conversation 
and informs the receiver of its 
capabilities (e.g., resolution or 


that is most appropriate. 


color). A negotiation takes place, 
and data is output in the format 


With JetSend, each device, or 


information appliance, is embed- 


ded with device firmware or soft- 


ware that contains information 


about how it works. The JetSend 
approach doesn't require a device 
that wants to share data with 
peripherals to have a different 
software driver for each periph- 
eral it talks to, which is onc rea- 
son why HP thinks JetSend is a 
good fit for future Internet-con- 
nected appliances that need to 


share data with a wide range of | 
other devices. At press time, HP || 


. was discussing with Microsoft | 
putting JetSend in a future ver- | 


sion of Windows. HP says its first — 
JetSend-enabled products will | 
likely ship within a year. 

HP says it wants to make Jet- 
Send openly available to thein- | 
dustry. It has released the speci- ` 
fication at http://www.jetsend 
-hp.com to allow companies to 
build their own JetSend devices. 
Or, companies can buy a kit from 
HP for a onetime cost of about 
$15,000. ~Dave Andrews 


access to e-mail for mobile Windows CE 
users. 


Developers Like 
DHTML, but 
Many Wait 


New-and-improved versions of HTML 
promise more dynamic Web sites with- 
out requiring expertise in writing Java 
applets or ActiveX controls, but incom- 
patibilities are causing developers to wait 
for a uniform standard. Both Netscape 
and Microsoft call the improved versions 
Dynamic HTML (DHTML). But despite 
sharing the same name, the two imple- 
mentations differ substantially. 

DHTML represents the combination of 
HTML, cascading style sheets (CSS), and 
scripting languages. How do the three 
differ? Basically, HTML specifies elements 
such as a heading or a paragraph. CSS 
gives content authors precise control over 
the presentation of that element. 
DHTML, through the Document Object 
Model (DOM), provides a model and АРІ 


Bug of the Month 


Ту NC Ме bi masters wrote | 
to us to complain that- 
Word 97 destroys nest- | 
ed bullets W when you 

use the Save as | HTML 
option. ‘BYTE ге- 
pr roduced the prob- ToU 
lem. In the firs st screen, you car n see the 
nested bull ets in W rd. ЗДЫ жск screen 
shows the sar | | 

ing) 


Wor 48 97' 


at! ter be ings: 
s Sa! 


| A рра! ent "n Wo ord: 
| i] | у 


HIM format Pus! m 


1 ot to inse erta <UL> 


5 org 


С Mc pM ШШ УНЫ, the nested items. 


“This ise easy 'to fix if you know Н ITML," { 
опе : Webm: ster, who wished to | remain anon- 


ymous. "But | we were ho ping to use this te са- 


sald 


ture thr oughout our c ompany, and 1 don't 
have: time ` to pro: Di беа де all 


41. FON 
the time. 


everyone's bullets 


Send yours to jkrause@mgh.com! 


to let an author manipulate the HTML 
and CSS. 

Netscape supports DHTML in Com- 
municator 4.01, which is available for the 
Mac, Windows, and Unix. Microsoft's 
support will arrive with the imminent 


release of Internet Explorer 4.0, but Unix 
support will follow Windows and Mac 
support by about 180 days. For more 
information on the differences between 
the two DHTMLs, see the table below. 
Lauren Wood, chair of the World Wide 


Dynamic HTML Comparisons 


Features 


apecesabasteres, ae тавлвасафвра Potete rabia a телу» 9999599029 1984%606%4лһса400 650264806465 


Cascading style sheets (CSS) Level 1 
recommendations (CSS gives authors 
control over document style [e.g,. which 
fonts and colors to use]). 


CSS positioning (lets authors code drag- 
and-drop behavior for objects on a page 
and enables object movement in 3-D). 


Document Object Model (a DOM interface 
lets programs or scripts dynamically access 
and update a document's content, structure, 
and style). | 

Language support (scripts, in any 

language, manipulate object properties 

and methods to produce dynamic 

content in response to user-generated 
events). 


Event bubbling (can reduce code length 
when you need to manipulate many 
objects the same way fe.g., drag and 
drop multiple items]). 


Data binding (enables faster data-based 
Web experiences by reducing the need 
lo refresh data from а server). 


www.byts.com 


каары Союла и ЫН 


^ 


.......... 


• Сал dawa style with an on-load event. 
Netscape's implementation allows 
style changes only as a page loads. 


* Positions HTML elements with CSS. . 
* Also enables positioning through 
Layers tag. 


«Permitted fora subset of HTML tags 
and attributes accessible through 
Netscape JavaScript object model. 


*DOM accessible by European ° 
Computer Manufacturers Association 
(ECMA) standard JavaScript only. 


«No event bubbling. ° 


• No implementation. з 


Microsoft internet moi 4.0 Preview 


ТҮТІГІ .%%44%е462е5ье ое..... Ф4езвевеевеоветазеалааеалекааатеезтейзерткатеке 


LLLI end AU LLL LLLI 4ра4ч44е 


“Сал change style rore and after an on-load 


event. Microsoft's approach permits dynamic 
styles during and after the loading of a page. 


Positions HTML elements with CSS. 


Permitted for all HTML tags and 
attributes-even characters associated 
with tags. 


DOM accessible by ECMA JavaScript 
and VBScript. 


Event bubbling supported. 


Cache server-based data locally. 

Sort and filter data without server. ; 
Supports ODBC, JDBC, and comma- 
delimited data. 
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| fyou haven't yetcom- Г 
1 pleted testing on your 
year 2000 revisions, you're 
not alone. А recent survey 
of 150 BYTE readers con- 
ducted by BYTE's research 
department indicates that 
just over half of the survey 


pleted testing their revi- 
sions that solve the noto- | 
rious year 2000 problem. 
Over 30 percent are still 
either evaluating possible 
problems or a strategy or 
soliciting proposals from 
consultants on how to fix 
their problems. 
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Web Consortium's DOM working group, 
says preliminary specifications for key 
elements of the W3C's DOM, a standard 
for how programs and scripts will dy- 
namically access and update documents, 
will be available in August. Those ele- 
ments include functionality for document 
navigation and manipulation, and pos- 
sibly style manipulation. However, Wood 
estimates that the W3C won't issue its 
final recommendation until sometime in 
1998. | 

“DHTML will permit Web-site devel- 
opment with richer multimedia effects 
and more interactivity,” says Sal Arora, 
technical products manager at NetOb- 
jects. NetObjects markets Fusion, a Web 
development tool for those who want to 
spend more time developing content than 
writing HTML. NetObjects says it is 
working with Netscape and Microsoft 
DHTML versions. 

However, others are waiting. Ed Fore- 
man, marketing manager at Elemental 
Software, which markets the Drumbeat 
dynamic Web-site authoring program, 
says he is “taking a wait-and-see stance on 
DHTML” and is recommending the same 
for his clients. Like many bleeding-edge 
technologies, DHTML offers significant 
innovation. Developers who can’t resist 
the call of the wild may find it best suited 
for small intranets or extranets, where it 
is possible to mandate the use of a single 
browser type. Others may want to gain 
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experience with DHTML by experi- 
menting with one version or the other in 
anticipation of the release of the final 
specification. -Rick Dobson 


Mini Displays 
Get Sharper 
Focus 


New display technologies that feature 
very high pixel densities in miniature 


packages enable high-quality displays for 
portable devices of the future. A variety 
of products, including hand-held per- 
sonal-information devices, fax/e-mail 
viewers, digital cameras, and personal 
digital videodisc (DVD) players, could 
soon use these new displays, which all 
measure less than 0.5-inch diagonal. 

Miniature displays are not new. Most 
of them today are fabricated using poly- 
silicon processing, which offers better- 
quality images than the amorphous sili- 
con used in most direct-view LCDs that 
you see today in notebooks. The polysil- 
icon process can produce pixel densities 
of about 600 dots per inch. For example, 
Sony already offers a 1.3-inch VGA mono- 
chrome display and by this fall isexpected 
to introduce a 1.8-inch XGA mono- 
chrome display, primarily for use in pro- 
jection products. Sony and Seiko Epson 
offer smaller-size displays, too, such as 
0.7- or 0.55-inch diagonal for camcorders 
or virtual-reality goggles, but the current 
technology delivers image quality that 
isn't especially sharp at this resolution 
and size. 

However, the new display technolo- 
gies, just now maturing, could dramati- 
cally change the miniature-display land- 
scape. These devices significantly advance 
pixel density, in some cases up to 2500 dpi. 
Consequently, they are being considered 
for dozens of new applications. Almost 
all these new displays will be used for vir- 
tual displays: displays that are viewed 
within a few inches of the eye. Virtual dis- 
plays can be hand-held, head-mounted, 


New Mini Displays ata Glance 


Company; | FOIS conor Diagonal Type Delivery 

Es size (inches) 
Ша” "800 x500/color 0.36 . рее Eee LCD 
41 5-424-3900; | dispersed on silicon now 
http: www 


ае com 


DERI. 
303-772-2191; 
http://www 
Жердеп о: com 


: © 640%480/color 


ab sande 
0.40 


Ferroelectric Sampling now 


LCD on silicon 
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The Internet : Build the Internet into smart phones, set-top boxes, photocoplers, klosks, 
Appliance Toolkit ; printers, PLCs ,.. anything! 


Better yet, build it on time. The IAT, used to create this demo, comes with 
(IAT) includes: : 
everything you need, from rapid application development tools to Internet remm ЇЙ 
everything on the demo, plus : apps to source code. Build a custom browser in days, not months! 
айны Балан <) And talk about performance. With the IAT and QNX you can use low- — 
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or body-worn. Although they are tiny, 
magnification optics produce a high-res- 
olution virtual image that is similar to 
viewing a desktop monitor. 

Kopin Corp. (Taunton, MA) recently 
introduced a quarter-inch VGA, mono- 
chrome LCD that is just 0.24 inch diago- 
nal. The CyberDisplay has an impressive 
1700-dpi pitch, and the company plans 
to improve that to 2500 dpi by the end of 
the year. In Kopin's approach, electron- 
ics are fabricated on silicon, transferred 
to glass, and assembled using traditional 
crystal materials. 

Haviland Wright, CEO of Display Tech 
(Longmont, CO), says personal-infor- 


mation devices will have to be VGA reso- 
lution or better, because this will reduce 
the amount of scrolling people have to 
do when viewing information in a virtual 
display. “People don't want to scroll 
through information," says Wright. Dis- 
playTech is now sampling a VGA-resolu- 
tion display that has about 2000 dpi. 
Siliscape (Palo Álto, CA), a Silicon 
Valley start-up, will soon begin sam- 
pling its new miniature display. The SVGA 
device will feature a 2500-dpi resolution 
and is packaged with a compound opti- 
cal system that measures only 1.18 by 1.56 
by 0.43 inches. “We have no problem 
showing 10-point test on our displays,” 


Datapro Report 


Unix or Windows NT? Both! 


M ost everyone is screaming for ways to make Unix and Windows NT work together 
easily and effectively. Softway Systems' easy solution puts them on the same plat- 
form. In integrating the two OSes, Softway's OpenNT does more than simply provide inte- 
gration between Unix and NT: OpenNT provides a complete, native Unix subsystem on 
top of an NT kernel. OpenNT is so much like Unix that it conforms to Posix.2 standards, 
and Softway expects that by the end of the year, it will achieve the Open Group's XPG Unix 


95 branding. When that hap- 
pens, OpenNT can be truly 
called Unix. 

OpenNT is more than inter- 
operability software. Other inter- 
operability-software products 
take one of several strategies, 
such as cross-platform APIs, 
Windows emulation for Unix 
(o.g., Bristol and Mainsoft),or 
Unix emulation for Windows 
(such as MKS toolkit or Cyg- 
nus's GNU Win32). These 
other solutions usually have a 
price, such as reduced perfor- 
mance, limited functionality and 
compatibility, or high cost. Soft- 
way's product solves these 
problems by running Unix and 
NT natively together. OpenNT 
also lets Windows and Unix 
applications run side by side on 
a single desktop, making it a 
strong choice for users who 
need applications from both 
systems. 

Mary Hubley, principal analyst, 
Datapro Information Services 
Group, analyzes the NT and Unix 
markets. Hubley is manager of 


OpenNT 2.0's (http://www.saftway.com) 
supporiud facilities include: 


* Posix.1, Posix.2, and ANSI C interfaces 

"BSD sockets mapped to Winsock 

* SVID IPC (message queues, semaphores) 

* shared memory, memory-mapped files 

` ability to execute Win32 applications from OpenNT 

*fulltty semantics mapped to console windows 

* pseudoterminal support 

* X11R5 Windowing System clients and libraries 

- XA1R6 Windowing System display server 

* KA1R6 fonts and font management 

' OpenNTiF (OSF/Motif 1.2.4 window manager, 
libraries, development kit) 

‘telnet daemon service (multiuser log-in support) 

‘file-link support, true case-sensitive filenames 

' over 200 Unix and X11R5 commands and utilities 
Unix shells: KornShell, Bourne shell, C shell 

' Unix scripting languages: awk, Perl, sed, Tcl/ Tk 
full shell job control 

"full integration with Windows NT security model 

` full integration with Windows NT file systems 

" cron service, system service, daemon support 

‘Internet clients: FTP, telnet, ping, rsh 

‘integrated tape-device support 

" Unix development tools: make, rcs, yacc, lex, сс, 
c89, nm, ar, strip 


Datapro Analyst: Reports on Windows NT, which focuses on the Windows NT market and related 
technologies, including case studies, product and technology overviews, and integration and man- 
agement strategies. For more information on Datapro reports, call 609-764-0100; fax: 609-764-2814; 


http://www.datapro.com. 
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boasts Alfred Hildebrand, the president 
and CEO of Siliscape. 

Both Siliscape and DisplayTech pro- 
duce color images using field-sequential 
techniques. With this method, red, green, 
and blue LEDs are used to sequentially illu- 
minate the display at approximately 180 
frames per second. Both companies also 
feature a silicon electronics substrate on 
which a reflective layer and liquid crystal 


Kopin's CyberDisplay offers high 
resolution in a small package. 


material are added. Therefore, the display 
operates in reflective mode. DisplayTech 
uses a ferroelectric liquid crystal, where- 
as Siliscape uses a polymer-dispersed liq- 
uid crystal. 

Planar America (Beaverton, OR) is cur- 
rently sampling a miniature display based 
on electroluminescent technology. Here, 
yellow-green phosphors are deposited on 
top of the active matrix, which is fabri- 
cated in silicon. Applying voltage causes 
the phospors to emit their own light. Den- 
sities of up to 1000 dpi are possible today, 
with 2000 dpi promised by the end of 
the year. 

An explosion of new wireless hand- 
held personal-information devices could 
be in the offing. By the end of the year, 
several wireless networks are expected to 
support data rates of 28.8 Kbps, enough 
bandwidth for many applications. Glen 
Kephart, Kopin’s vice president of mar- 
keting for display products, says, “We 
think our displays have the visual quality, 
low power, and price points (under $30 
each in volume) that will work for this 
market.” 

DisplayTech’s Wright sees even bigger 
upheavals coming. “We may be at the 
beginning of a new phase, where conver- 
gence and hardware, like miniature dis- 
plays, will drive product innovation.” 
Many urge caution, however. Products 
that used earlier-generation mini displays 
have not fared well. Perhaps the higher 
densities offered by this new crop will 
make the difference. -Chris Chinnock 
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Samsung is opening a new chapter in HDD technology with its Winners 


& Voyagers line of products, offering unmatched quality and service 
- no matter where you live or work! 

Samsung R&D engineers in San Jose Center аге dedicated to 

bringing you the latest developments in HDD technology and capabilities. 
And Samsung's vast global network of service centers ensures prompt 
assistance to keep you on schedule and performing at your best. 

Wherever in the world you do business, Samsung will be there, dedicated to 

your success. 

Samsung HDD - Success depends on the right choice. 
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Buried in Data 


J ust when you thought you were safe from 

# viruses, hackers, and the year 2000 cri- 
sis, another computer disaster has popped 
up to menace your organization: data dis- 
parity.it stands between you and the rapid, 
effective, and profitable use of your data. 
What's worse, you might not even 
know that you suffer from it. 

If you don't have a cohesive, 
organized collection of data from 
which you can retrieve current, 
accurate, and integrated informa- 
tion, you can't support the opera- 
tion of your business or organiza- 
tion. Disparate data won't let you 
draw conclusions from 
different sets of data. 
Also, it won't accom- 
modate a dynamic busi- 
‘ness environment. And 
it won't let you plan for 
the future. 

Teaching you to rec- 
ognize and manage this 
latest crisis is the goal of 
The Data Warehouse W 
Challenge: Taming W 
Data Chaos by Michael 
Brackett and Data 

| Warehouse: Practical 

| Advice from the Experts by Joyce Bischoff 
and Ted Alexander. Both books extol the 
virtues ofthe data warehouse-a single inte- 
grated data resource that supports your 
organization's business needs. The two 
books approach the topic of data ware- 
housing from different angles, but both pur- 
port to save you from the pitfalls of being 
data-rich and information-poor. 

In The Data Warehouse Challenge, 
Brackett provides a 579-page compre- 
hensive and understandable guide for plan- 
ning, designing, and implementing anoper- 
ational data warehouse. He explains the 
dilemma of disparate data and points to the 
business data cycle that creates and per- 
petuates the problem. He addresses data 
architecture, taxonomy, and quality, culmi- 
nating in guidelines for creation of the meta- 

. data that powers the data warehouse. 

In simple, logical steps, Brackett guides 

you through the construction of a stable, 
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integrated data resource that will survive 
and support changing hardware, system 
software, applications, and business activ- 
ities. Other topics covered include cleans- 
ing, transforming, and distributing data. 
Brackett employs copious examples, fig- 
ures, and boxed notes. Ás he introduces 
each new topic, definition, or key design 
point, he reinforces 
The Data it with a practical 
example. Each of 
the 15 chapters 
ends with a com- 
prehensive sum- 
mary and.a fist of 
review questions, 
making the book 
valuable for initial 
implementation and 
ongoing reference. 

Divided into six 
parts, Data Ware- 
house: Practical Advice from 
the Experts discusses the 

major phases of a data-ware- 
house project. It comprises 
28 essays by 20 well-cre- 
‘dentialed authors, each of 
whom bring their own experi- 
ence, style, and perspective 
to bear on the topic of data 

warehousing. But while this 
approach provides a fascinating depth of 
opinion and scope of experience, it also 
robs the book of coherency. 

Evaluated individually, several of the 
essays are exceptional. “Real-World Data 
Warehousing: The Management Chal- 
lenge" by Howard Fosdick, for example, 
delves into the reasons why data-ware- 
house projects fail and how information- 
technology management can recognize and 
head off these problems, “Data Quality” by 
Sid Adelman stands out as well for its point- 
by-point evaluation of data quality, its impact 
on practical systems, and its cost. 

Overall, this book makes clear the au- 
thors' belief in data-warehousing technol- 
ogy, but, despite its title, the bookis some- 
what light on practical advice for those new 
to the topic. Newcomers to the topic would 
be better served by Brackett’s book. 


Rob Hummel is a frequent contributor to BYTE. 
Не сап be reached at rhummel(ücheshire.net. 
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Java Cyber 
Class 


Java multimedia study ball 


Java Multimedia Cyber Classroom 
lacks the whizbang technical sophistry 
to do its buzzword-laden title credit, 
but the CD makes up for its lack of piz- 
zazz with solid information on Java 
programming, a thoughtful teaching 
approach, and plenty of excellent code 
samples. 

Cyber Classroom seems a throwback 
to early multimedia books on CD-ROM. 
Yes, there is a stand-alone introductory 
video, pop-up coding tips, and audio 
clips, but the CD lacks enhancements 
such as rich Web links and automated 
application macros. Given the interac- 
tive nature of Java itself, such modern 
flourishes are conspicuously absent. À 
new edition of the title, slated for Sep- 
tember release, is updated to cover the 
Java 1.1 event model and will be rewrit- 


Deitel and Deitel, Framingham, MA 
http://www.prenhall.com; 
http://www.deitel.com 
$69.95 


ten from the ground up in Java. The 
new version of this CD-ROM will be 
more interactive and will run on 
multiple OSes. 

The current title’s best feature, live 
code, is a storehouse of useful pro- 
grams (not just code snippets) that you 
can view, paste into other applications, 
or launch directly to witness the code in 
action. This CD seems more like a cyber 
study hall than an interactive multime- 
dia classroom, but the authors have 
done their homework. -Stan Diehl 
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You were expecting a new version. 
But you weren't expecting this. 
www.microsoft.com/ie4/preview/ 


Дї 


www.microsoft.com/le/ 


©1997 Microsoft Corporation. All rights reserved. Microsoft and Where do you want to go today? are registered trademarks and the Microsoft Internet Explorer logo із а trademark of Microsoft Corporation. 


We. wondered if Unix were dead. 
Obviously, it wasn't, and isn't. But Win- 
dows NT continuesto | 
infiltrate Unix shops. 
» Also: more ecologi- 
-- -cally sound PCs, pho- 
tonics, and 386 and 
486 notebooks. The 
status of pen comput- 
ing wasaptly summa- 
| е rized by Nick Baran: | 
mens verso Cross, | mu 


| 


We looked at OS/2 and how to program . 
for (then) Microsoft's (then) ир-апа-сот- 
ing OS. Emerging printer technologies: 
were also covered in depth. A Kaypro 386- : 
based PC cost $4495-without a hard 
drive (add $1300 for the 40-MB hard 
drive). 


— 


аата — 


-Inanarticle on computers and the disabled, 
we said computers should, in addition to 
providing special assistance, provide 
access to standard software. And that's 
still an issue today. А wealth of products 
provide the disabled with access, but it's 
still often too hard to get these products: 

|. Such as screen readers to work with ой. 
б the shalt applications, Maybe someday. t 


rp әбзелі 


The firstissuein BYTE's third year of pub- 
lication featured many articles on comput- 
 érsand music, Сай Helmers predicted that 
appliance computers (onesthatwere pre- 
_ assembled and tested, such as the "high- 
, end" Apple ll) would dominate in the gen- 
eral-purpose personal-computing field. 
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INTERVIEW 


More Powerful, 
Flexible Storage 


Anders Lofgren, a senior analyst for Giga Information 


Group, discusses trends in high-end storage. 


BYTE: What are the most important 
trends in high-end PC server storage? 
Lofgren: Fibre Channel technologies 
are the most significant development 
occurring over the next six months to 
24 months. The connection between the 
server and storage devices is, for the 
most part, SCSI-based today, although 
some sites have Serial Storage Architec- 
ture (554) products such as IBM's 7133 
SSA disk subsystem. But SCSI has perfor- 
mance and connectivity limitations. For 
example, Ultra SCSI's performance is up 
to 40 MBps with a connectivity distance 
[between server and storage] of about 
25 meters. Fibre Channel offers maxi- 
mum performance of 100 MBps and a 
distance of 10 kilometers. We're not 
going to get the 10-kilometer distance 
initially. You can expect initial products 
to support up to 500 meters, which will 
be followed closely after that by 2 kilo- 
meters. But I think that just going past 
that 25 meters is a great advantage for 
users. Going beyond 25 meters lets you 
get more of a distributed-storage archi- 
tecture than you've had in the past, 
especially in a campus environment, 
where you can run from one end of the 
campus to the other. 


BYTE: What are the advantages of tbat 
type of architecture? 

Lofgren: The advantages of Fibre 
Channel are in performance, distance, 
connectivity, and flexibility. А simple 
example is physical configuration. If 


you have multiple servers and multiple 
storage devices, you need space to store 
all those systems. There's a physical 
footprint issue here. If the server can be 
only up to 25 meters away from the 
storage device, that really limits where 
you are physically locating these sys- 
tems. Because Fibre Channel increases 
the distance between servers and stor- 
age, you can, for example, now put all 
your storage in one central area. Or, if 
you're in a campus environment and 
you want to have some type of failover 
or backup capability from one part of 
the campus to the other, Fibre Channel 
will let you do that. 


BYTE: What is Fibre Channel network- 
ing, and how does it make things better? 
Lofgren: Many Fibre Channel discus- 
sions revolve around the interconnect 
and replacing SCSI to give you the per- 
formance and connectivity that we just 
discussed. But I look at that as the first 
phase. The next big step is going with 
the networking philosophy. The Fibre 
Channel interconnect is a point-to-point 
interconnect (from a server to a storage 
node). But what happens when you have 
multiple servers and multiple storage 
devices? You want to find a way to give 
one server access to multiple storage 
devices. You could do that over your 
LAN, but then the network becomes the 
I/O bottleneck. But if we put traditional 
networking components, like switches 
and hubs, into our storage infrastruc- 
ture, that lets you connect to multiple 
servers with multiple storage devices. 
This will have somewhat the same look 
that you have in your LAN and WAN 
environment, except now it's part of 
your storage infrastructure, your servers 
and storage devices. À very important 
point here is the flexibility. One of the 
things itlets you do is move toward 
application-specific storage devices. 
Fibre Channel's flexibility lets you intro- 
duce a much more modular building- 
block type of architecture. We can tune 
it more toward specific applications. 
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New systems built around Intel's 300-MHz Pentium II push high- 
performance solutions in two directions. By Robert L. Hummel 


The Pentium II Soars to 300 MHZ 


n the never-ending race for 
speed, Intel has pumped the 
Pentium II CPU up to an awe- 
inspiring 300 MHz. However, 
when we challenged PC vendors to pro- 
vide systems, only two big-name vendors, 
Compaq and NEC, stepped up to the 
plate with 300-MHz systems based on the 
current 440FX chip set. 

Most were unable to ship hardware in 
time for our deadline. We surmised that 
the majority of manufacturers are sav- 
ing their 300-MHz chips for Intel's new 
high-performance chip set, dubbed the 
440LX. The 440LX will add support for 
the performance-enhancing features, 
such as synchronous DRAM (SDRAM), 
Accelerated Graphics Port (AGP), and 33- 
MBps disk-drive access, that will truly 
showcase the 300-MHz Pentium II's 
power. LX-based systems are expected in 
the fourth quarter. 


Graphics Diva 


Compared to the NEC PowerMate Pro- 
fessional, the Compaq Professional 
Workstation 6300 is unabashedly a high- 
end screamer. This dual-CPU-capable 
workstation is ruggedly built and fast. 

Our test unit was packed with 128 MB 
of RAM, a 4-GB SCSI hard drive, and a 16x 
CD-ROM drive. It came with Windows 
NT 4.0 and Service Pack 1. User-service- 
able components, such as the CPU and 
memory, are installed in slide-out mod- 
ules. The entire expansion-card cage 
comes out as a single unit, making shuf- 
fling expansion cards a delight. The chas- 
sis design is extremely user-friendly. You 
can open the case, remove modules, and 
install expansion cards and CPUs without 
using a single tool. 

[п our BYTEmark tests (which are CPU- 
specific), the Compaq 6300 scored 4.25 
on the integer tests and 4.99 on the FPU 
tests—exactly what we've measured on 
other FX-based 300-MHz Pentium II sys- 
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COMPAQ PROFESSIONAL 
WORKSTATION 6300 
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tems (see “First 300-MHz Pentium II 
Results," July BYTE). The Bapco and 
Viewperf benchmark results, however, 
were mixed compared to those of the 
NEC PowerMate. 

Bapco's Sysmark for Windows NT 4.0 
loads the system with a mix of applica- 
tions typical of office PCs and light-duty 
workstations. In Sysmark/NT 4, the 
Compaq 6300's scores were lower than 
either the NEC PowerMate or compara- 
ble 266-MHz systems in all but the pre- 
sentation-graphics category. The 6300 is 
clearly not optimized for word process- 
ing. But when we pushed it to produce 
high-end 3-D graphics, it truly shined. 

We also ran the DX 3.0 and CDRS 3.0 
viewsets under Viewperf 5.0, an indus- 
try-standard OpenGL graphics perfor- 
mance benchmark (available at http:// 
www.specbench.org). On DX, the 6300 
turned in an impressive frames-per-sec- 
ond score of 5.80. Using the CDRS view- 
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NEC POWERMATE 
PROFESSIONAL 
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set, the system returned a 36.54 rating. 
These scores handily beat comparably 
priced systems reviewed in the Decem- 
ber 1996 BYTE and Intergraph's dual-Pen- 
itium II 266-MHz TD225 (see “3-D Price 
Breakthrough," June BYTE). The 6300 is 
simply the fastest x86 graphics system 
we've tested to date. 

Thesecretto its stunning performance 
is Diamond Multimedia’s latest high-end 
graphics card, the Fire GL 4000. With 15 
MB of RAM for frames and z-buffering 
and another 16 MB for texture buffering, 
combining the Fire GL 4000 with the 300- 
MHz Pentium II isakin to strapping a mis- 
sile to a rocket. 

At $12,600, the 6300 is pricey and 
clearly in a different category than the 
PowerMate. More thana third of the cost 
is due to the Fire GL 4000 board and the 
21-inch monitor. But if uncompromised 
high-performance 3-D graphics is your 
goal, the 6300 is a bargain. ^ continued 
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‘Unsurprisingly, our CPU-isolating BYTEmarks tumed cut nearly identical far the two - 
.. S00-MHz systems. The 6300's superfast Diamond Multimedia Fire GL 4000 board 
box " к MN the PawerMate, which is positioned 


Office Champ 


NEC set out to demonstrate that you can 
inject a 300-MHz Pentium II into a serious 
business PC without breaking the bud- 
get—and it succeeded. The test Power- 
Mate came with 64 MB of RAM, a 3.2-GB 
IDE hard drive, a 16x CD-ROM drive, and 
Windows NT 4.0 with Service Pack 3. The 


Designing at Light Speed 


The Pentium ІІ Soars to 300 MHz 


- With true color.) 


machine had an integrated sound system 
but no network interface. Still, it pushes 
practical office workstations about as far 
as they can go today. 

Scoring 4.25 on the BYTEmark integer 
tests (4.95 on the FPU tests), the Power- 
Mate finished in a virtual dead heat with 
the 6300, which isn't surprising con- 


тЕСН ғосоѕ BOARD DESIGN 


Аз clock speeds increase, designers are having an increasingly difficult time crafting meth- 
ods to exchange signals reliably between the processor, the chip set, and other components 


on the system board. 


Viewperf Better > 
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пит 85 B pricey office system. bested the praphics-orented 8300 on Барса Sysmark 
application tests, (Note: Viewperf 5.0 tests were run at 1024- by T68-pixel resolution 


sidering that at the CPU level, both ma- 
chines are essentially the same. 

Bapco and Viewperf benchmark results, 
however, differed markedly. The Power- 
Mate's video chores were handled by 
Number Nine's Revolution 3D graphics 
card ($449), which came loaded with 8 MB 
of RAM. This card is well tuned and appro- 
priately priced for business or low-end 2-D 
or 3-D graphics applications. 

The PowerMate adroitly executes 
mainstream office applications. Indeed, it 
beat the 6300 in all Sysmark/NT 4 cate- 
gories except presentation graphics. But, 
as indicated by the low Viewperf CDRS 
and DX benchmarks, the Revolution card 


A typical signal on a printed circuit board travels at over 118,000 miles per second—64 
percent of the speed of light. Although that's fast enough to circle the earth in about 200 
milliseconds, the same signal in a 300-MHz system requires a full CPU clock cycle to cross a 
12-inch circuit board. Signal timing becomes the overriding concern during board design. 

To ensure that signals arrive at their intended location at the right time, board layout must 
take into consideration trace lengths, component placement, and even the delay in routing 
the clock trace from the processor edge fingers, through the substrate, and to the processor core. 

As bus speeds climb into the UHF RF spectrum, digital design techniques merge with ana- 
log, because the copper traces on the círcuit board begin to act like wave guides and anten- 
nas. Each pulse rings and overshoots, and is subject to cross talk and interference from adja- 
cent signals. | 

When the processor sends out a signal into an ideal load, the signal voltage ramps ир 
smoothly from its low value to its high value. When the signal is pumped into a real load, 
specifically a socket, circuit-board trace, and receiving component, the timing changes rad- 
ically. By the time the signal arrives at the target component, it has been mutated by reflec- 
tions, cross talk, and propagation effects. 


PRODUCT INFORMATION 


Compaq NEC PowerMate 
Professional Professional 
Workstation 6300 $4625 (estimated price) 
$12,500 NEC Computer Systems 
Compaq Computer Division 

Corp. Mountain View, CA 
Houston, TX 800-632-4565 
800-345-1518 508-264-8000 
281-514-0484 fax: 508-635-4666 
fax: 281-514-1740 http://www 
http;//www.compaq.com .nec-computers.com 
Enter 1020 Enter 1021  - 

on Inquiry Card. г on Inquiry Card. 


is nothing you'd want to design your next 
animated feature film on. 
The PowerMate is a powerful business 


To make a bad situation worse, the Pentium {I's GTL+ (Gunning Transceiver Logic) bus uses 
low-voltage-swing ЏО buffers. Although using a lower-voltage swing enables higher signal 
speeds, it also creates correspondingly tighter noise and timing tolerances than in older PC 


technologies. 


Finally, due to the large number of transistors and high internal clock speeds, the Pentium 
Il generates large average current swings between low and full power states. This can cause 
the supply voltages on the circuit board to sag below their nominal value. Failure to antici- 
pate these swings during board design can change the signal timing and fatally damage the 


components, 
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machine with enough horsepower to 
pinch-hit as a low-end graphics worksta- 
tion. With an estimated price of $4625, 
including a 17-inch monitor, it gets you 
to the 300-MHz arena without breaking 
your budget. El 


Robert L. Hummel isan electrical engineer, pro- 
grammer, and consultant. You can reach bim at 
rhumme!@cheshire.net. 


-founded PowerBar? 
in Berkeley, California 
-on his way To meeting 
in Chicago 
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Brian Maxwell, Founder & CEO - Powerfood, Inc. 


I energy baz favnrs- chocolate, maltnut, wild berry, apple-cinnaman, banana, moctia, peanut butter, oatmeal raisin (01997. Powe 
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Storage that gives y 


The new UltraDaytona RAlDarray" is welcome news Each UltraDaytona includes CMD StorageView" Lite, 
| if storage problems һауе been weighing on your mind. an easy-to-use GUI for setting up and monitoring the 
3 That's because the UltraDaytona takes just thirty minutes subsystem, as well as alarms that tell you when something 
3 to install and is so reliable, once you're up and running, needs attention. That way, you can address problems 
you can forget it's there. before data goes off-line, which makes the UltraDaytona 
With the UltraDaytona, you can swap drives, power a surprisingly stress-free storage solution. 
supplies, or fans without taking the subsystem off-line, With that it mind, it should come as no surprise that 
sO you can perform maintenance during “normal” hours CMD technical support is available 24 hours a day, seven 
ра without interrupting data availability. days a week, 365 days a year. Just one more way owning 
Plus, the new UltraDaytona an UltraDaytona will put your mind at ease. 
RAlDarray is twice as fast as previous For more information, 
versions, and supports up to 128 MB and a free white paper E 
5 f of SIMM-based data cache for even on RAID solutions, š 
p higher performance. It's available in visit our web site at : 
š several configurations, and features www.cmd.com or call | : 
И H an optional expansion chassis for us at 800-426-3832 : 
КЕ; up to seven additional disks. or 714-454-0800. : 


А division of 
Technology. Inc. 


CMD Technology inc. | Хапдењић, irvne, Calforna 92618 Те (200) 416-3832 ог (714; 454-0800 Fax (714) 455-1656 
© 1997 CMD Technology Inc. Ul*raDytena RAIDaray and Storage View are *radernarks of CMD Techneagy inc. АШ brand тамне anc (rademare: зле properties of ther respects holders, 80897 
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Scalability and reliability are the watchwords for 
Microsoft's newest Web server. By Steve Gillmor 


IIS 4.0 Scales New Heights 


icrosoft's Internet Informa- 
tion Server (IIS) started out as 
a strategic partner for Inter- 
net Explorer. Their mission: 
put Microsoft back in the Internet game. 
IIS 4.0, shipping as a feature of Windows 
NT Server, integrates key transactional 
and management technologies from the 
forthcoming NT 5.0. The resulting serv- 
er provides scalable Web-based applica- 
tions for Internet service providers (ISPs); 
and for organizations, enhanced securi- 
ty features simplify entry to the emerg- 
ing e-commerce marketplace. 

For scalable Web application services, 
IIS can fold application invocation and 
scripting logic into a Microsoft Transac- 
tion Server (MTS) application. Now, 
Active Server Pages (ASP) scripts can run 
inside a transaction, so if any portion 
fails, the entire transaction is rolled back. 
Applications can also run in a separate 
memory space from the Web server, pro- 
tecting the server, the site, and other 
applications from an isolated application 
crash. When I triggered an ActiveX com- 
ponent that generated an illegal divide- 
by-zero, IIS 4.0 kept everything else run- 
ning and automatically restarted the 
crashed component on the next request. 


Out-of-process components can be 
dynamically loaded and unloaded with- 


TECH FOCUS 
‘Transaction Services 

115 creates one Web Application Manager 

(WAM) for each app configured on the 
Server. Each WAM runs іп a “package,” 

which can be either in or out of process; 
clients share in-process apps, but the serv- 
Ser creates an instance of the application 

every time a browser requests an out-of- 

sprocess app. Microsoft Transaction Server 


“manages processes as well as threads and 
database connection pools. 


жж Very Good 


xx * Good 


Defaut Web Ste 
| B БЕ NSSAMPLES 


pud 


F Internet 
E Information 
ws Server 4.0 
' (a feature of 
Windows NT 
w Server) 


S Microsoft 
| Redmond, WA 


|| 206-882-8080 
И) http://www 
Wh microsoft.com 
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Internet Information Server 4.0 uses Microsoft Management 
Console to configure global Web site properties. 


out bringing down the Web server. NT 
Server Enterprise Edition 4.0 administra- 
tors can use its clustering services to 
Offer failover service between Web sites 
on different servers, IIS 4.0 uses the 
Microsoft Script Debugger, so you can set 
breakpoints; run server-side scriptsa line 
at a time; locate and fix run-time, syn- 
tax, and logical errors; and view variables, 
properties, or array element values. 

The new Microsoft Management 
Console (MMC) administers IIS, MTS, 
Index Server, and very limited mail and 
newsgroup tools from supplied snap-ins 
thatcan be packaged, saved, and e-mailed 
to delegate tasks. IIS does SMTP mail, 
though it's a far cry from a functional e- 
mail server. Likewise, though you can 
create NNTP discussion groups, IIS won't 
replace a real news server. 

Certificate Server manages X.509 dig- 
ital certificates, now emerging as a 
requirement for Internet commerce, and 
maps these (or other third-party certifi- 
cates) to NT accounts for secure access 
without a user name and password. 

À browser-independent implementa- 
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tion of host headers allows ISP adminis- 
trators to run multiple Web and FTP sites, 
with different host names and domains, 
from a single IP address. Support for 
HTTP 1.1 lets any client improve perfor- 
mance by exploiting pipelining and per- 
sistent connections. Administrators can 
allocate bandwidth so that popular sites 
don't throttle less-visited sites. 

It appears Microsoft has done it again 
with IIS 4.0, packing in lots of must-have 
services that give you more reasons to buy 
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NT. If they don't mind selling their souls 
to Microsoft, organizations deploying 
traditional client/server applications on 
the Web can now robustly and securely 
exploit Microsoft's ActiveX-based rapid 
application development tools. [3 


Steve Gillmor isa consultant for Southern Dig- 
ital. You can send e-mail to bim at за тог 


@southerndigital.com. 
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cape's stab at a Web/desktop GUI is a 
to Microsoft's preemptive IE 4 strike. By Pete Losbin 
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The Webtop Rolls Out on Netcaster 


f you go around picking 

fights with bullies, you'd bet- 

ter have a secret weapon. 

Netscape may have the chops 
to beat any other Inter/intra/extranet 
software vendor, but with Netcaster the 
company is trying to beat Microsoft at 
the operating system game—and no 
one bears Billion Dollar Bill on the Win- 
dows desktop. 

Netcaster is Netscape's first pass at 
turning Constellation, a dazzling, high- 
concept technology demoed at Comdex 
last fall, into a product. The idea: make 
every Internet (and intranet and extranet) 
resource look local. Integrate Web 
objects with the desktop, pour data from 
Web sites into banners and boxes and all 
other kinds of cool desktop containers, 
set up a portable persistent desktop that 
can follow you from one computer to 
another. And do it all with a GUI that 
moves beyond hierarchical folders and 
too many windows. It's the same idea 
behind Microsoft's new Internet Explor- 
er 4.0, which lets you manipulate Web 
objects on your IE 4.0 desktop, thus turn- 
ing Windows itself into a real Webtop 
witha uniform lookand feel throughout. 

The Netcaster reality is slightly disap- 
pointing, if only because [ expected so 


RATINGS 


| TECHNOLOGY DI 
IMPLEMENTATION ж ж ж ж 


much more. Subscribing го push content 
with new Netscape channels, with 
Marimba channels, or even just simple 
HTML pages is much easier than with IE 
4.0, and it works well for off-line brows- 
ing. The Netcaster tab sits on the edge of 
your desktop and pulls out a selection 
panel, with standard channels displayed 
atthe top anda pull-up panel that you can 
use to store your personal channels. 
However, once you set up achannel as 
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More Channels 


Netcaster channels have a handful of properties, most 
notably the option to turn a Web page into a Webtop. 


your Webtop, the result is like throwing 
a plank of plywood over your desktop: 
Direct access to desktop icons, as with 
IE 4.0, is denied, and you've got to shuf- 
fle open application windows up to the 
top of the Webtop to make them visible 
and accessible. 

Netcaster's channel selector panel can 
be configured to pull out from either the 
right or the left of the screen, but the tab 
itself won't go away; there's also a small 
toolbar with browser control icons for 
navigating through Webtop content (or 
back to the normal desktop). Adding 
channels is easy: Click on one of the pre- 
set ones shipped with Netcaster or 
choose the “more channels" option to go 
to Netscape's updated Channel Finder 
Web page. 

Depending on what you put on the 
Webtop, clicking on a link on it may open 
yetanother Navigator window, or it may 
simply rewrite or modify the Webtop. 
Andthough you can subscribe to as many 
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channels as you like, only one Webtop 
can be active at any given time, and each 
non-Webtop channel takes up at least one 
more window and lots of system 
resources. After three or four channels, 1 
got lost in all the open windows. 

With a little coding, you can create neat 
intranet Webtop channels, putting in tick- 
ers and other objects and letting users acti- 
vate these as their desktops. Communi- 
cator is still one of the two best Internet 
client suites, and Netcaster adds very 
impressive and easy-to-use Web page sub- 
scription. While slightly less ambitious 
than IE 4.0, the Netcaster beta I used was 
more robust than the Microsoft com- 
petitor, and the Netscape product was 
expected to be available sooner. Net- 
caster is a nice addition to an already fea- 
ture-rich Communicator. ІЙ 


Pete Loshin (ploshin&mgh.com) is technical edi- 


tor for software reviews and author of Extranet 
Design and Implementation (Sybex, 1997). 
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"How much extra space did | | 
wack у / you believe megabytes? 
stet space. RECLAIM Hiawatha Bray, Boston Globe 


IT WITH PartitionMagic’ 3. Ua OPS ти 


РС manufacturers typically ship hard disks RE 
V Wir "one large partition. You know it better." Jim Sundeen, РС Тодау 


isthe C: drive. Without repartitioning, that drive 

< usesdarge, inefficient storage units or clusters to store (2) ІҢ R3 
your data. The result is that up to 40% of your hard 
disk's capacity can be totally wasted. PartitionMagic 
lets you solve that problem by dividing your hard 
disk into smaller, rore efficient and better organized 
partitions. Up to hundreds of megabytes of wasted 
disk space can be'reclaimed quickly and easily. It’s 
a no-brainer: For more information, visit our web 


site at: WWW.powerquest.com. 
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ver the past decade, organiza- 
tions have invested heavily in 
systems that enable rapid ac- 
cessto structured data stored 
in relational database management sys- 
tems (RDBMSes). Surprisingly, this in- 
formation represents only about 10 per- 
cent of a firm's data, while the other 90 
percent exists as text in documents, man- 
uals, reports, e-mail, Web pages, faxes, 
and presentations. Until recently this tex- 
tual data couldn't be accessed with the 
same ease and efficiency as structured 
data could be accessed. 

Traditionally, organizations that need- 
ed access to both of these types of data 
used SQL-based relational databases to 
access structured data, while text was 
stored in flat file systems and accessed 
through customized search/retrieval en- 
gines. But such engines typically lacked 
key data-management functions found 
in major relational databases, such as se- 
curity and transaction integrity. Another 
problem with this scheme was that any 
text stored in relational databases could 
not be searched natively using SQL. Such 
dual-system solutions are expensive, 
often requiring custom middleware to 
coordinate data changes and queries be- 
tween the text-search engine and the 
database system. 

Oracle resolved this dilemma with its 
ConText technology, which makes text 
a native data type of an Oracle RDBMS. 
This eliminatesthe costly dual-system ap- 
proach, since the same scalable and se- 
cure relational database houses both the 
structured data and the text. It also pro- 
videsaunified interface where textual in- 
formation can be rapidly searched and 
retrieved through SQL queries, often com- 
bined with associated relational data. 


Getting There from Here 


Oracle's Con Text Cartridge enables full 
text retrieval within Oracle's universal 


www.byle com 


You can integrate text searches and relational data with Con Text 
Cartridge and Oracle universal data server. By Ann O'Leary 


data server. ConText accomplishes this 
by processing text into a format usable by 
an RDBMS and accessible via SQL (see the 
figure below). It also provides linguistic 
capabilities that deal with the ambigui- 
ties and language dependencies of text. 
The term Cartridge indicates that the 
ConText engine isasoftware module that 


Middleware 
synchronizes queries 


and changes 
between text and 
structured data 


Managing Mission-Critical Text 


taining hundreds of thousands of pages. 

Another storage method involves 
keeping the documents ina file system or 
anywhere on the Web. In this type of sit- 
uation, the text column stores only the 
file-system or URL pointers to those doc- 
uments. ConText searches and retrieves 
the text contents at the end of these point- 


ConText eliminates the dual-system design often used 


to integrate a text search with relational data. 


extends a database’s capabilities to man- 
age the new text data type. 

The ConText Cartridge supports sev- 
eral different document-storage methods. 
The simplest one is the direct data store, 
which enables text storage in a text col- 
um of a database, with one document— 
or any logical body of text—per row. De- 
pending on the column types chosen, 
each row can contain a text string as brief 
as a few names or as long as a book con- 


ers. While storing text in the database 
provides more robust data integrity, 
keeping files on the Web or in the file sys- 
tem may be more expedient. This feature 
is especially useful for constructing in- 
tranet search applications without hav- 
ing to copy existing Web pages to a cen- 
tral location. 

As the database stores the text docu- 
ment, ConText builds a text index that 
contains critical information about the 
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document's contents, as illustrated in the 
figure at right. Multiple ConText servers 
can run in parallel to reduce the index- 
generation time forlarge documents. The 
index is stored and managed as a set ofre- 
lational tables in the database, which en- 
ables ConText to search and retrieve text 
information as rapidly as it can retrieve re- 
lational data. 

The index’s relational tables contain 
information about every word contained 
in the documents, such as which docu- 
ments a certain word comes from, how 
many times it occurs in each document, 
what other words it’s near, and by how 
much, Because text searches execute 
against these indexes (rather than direct- 
ly against the full text), they can be as rap- 
id as relational queries. 

The generation of a text index is gov- 
erned by a user-designated or default 
text policy supplied with ConText. The 
policy tells ConText how to index the 
text. A group of user preferences defines 
the characteristics of a given index. For 
example, there are preferences for lan- 
guages (e.g., English or Japanese), docu- 
ment format (e.g., Word or WordPerfect), 
document-location information (e.g., in 
the RDBMS or pointed to by a URL), and 
soon. The defaults are usually sufficient, 
but you сап create highly customized pol- 
icies for special search requirements. 

Because ConText Cartridge is inte- 
grated into the Oracle universal data serv- 
er, all development and administration 
tasks can be accomplished through the 
use of straightforward SQL and PL/SQL 
calls. Oracle’s SQL engine handles Con- 
Text queries, while ConText background 
processes automatically update text in- 
dexes and handle other administrative 
tasks. Developers don’t need to use spe- 
cial API calls to manage text, and they can 
take advantage of the data server’s capa- 
bilities, such as scalability and security. 


Using ConText 


The primary method of accessing Con- 
Text is through the CONTAINS function, 
which enables SQL to query the contents 
of a document. This function can be in- 
cluded in a WHERE clause that also in- 
cludes conditions that are based on struc- 
tured fields. Here'sa sample SQL call that 
uses this function: 


SELECT title 
FROM docs, tbl 
WHERE organization = ‘Support’ 


44 BYTE SEPTEMBER 1997 


Managing Mission-Critical Text 


: SOL commands use 
77 the indexes to search ` 
^P the text contents and © 


- 


Text itself (or file/URL pointers to text files) 
can be stored in database columns. 


AND CONTAINS(docs tbl.text, 
'WebServer') > 0; 


The column docs tbl.text holds 
the documents that you wish to search. 
Based on the text-query expression, the 
CONTAINS function returns a numeric 
“score” that indicates the degree to which 
a given document matches the expres- 
sion. In this example, the expression re- 
quests an exact match on the word Web- 
Server; the score will be higher for those 
documents in which WebServer appears 
the most times. 

The SQL call above simply returns the 
title of every document in which the tar- 
get word WebServer appears at least once, 
given that the document also meets the 
structured field condition (organi za- 
tion = 'Support'). When the user 
chooses from the title list, the application 
then retrieves and displays the specified 
document. 

To rank the results of a query accord- 
ing to the score, the SCORE function can 
be used, as in the following example: 


SELECT SCORE(O), title 
FROM docs ҒЫ 


WHERE organization = ‘Support’ 
AND CONTAINS(docs tbl.text, 

'WebServer',0) > 0 

ORDER BY SCORE(CO) 


This call returns an ordered list of doc- 
uments. (The argument to SCORE is sim- 
ply an index, which is included as the 
third argument to the CONTAINS func- 
tion. It places no restriction on the rows 
returned.) For more complex ConText 
searches, the text-query expression can 
get more complicated, and the SQL call 
might have multiple CONTAINS clauses. 

ConText has been designed to easily 
upgrade existing Oracle-based applica- 
tions with text-search capability, thus 
offering users direct access to text that's 
already stored in Oracle databases. Elec- 
tronic-commerce applications that man- 
age quantities, prices, and product-ID 
numbers can be upgraded to include 
searches on text descriptions of content 
or to offer the text data itself for sale. [i 


Ann O'Leary, a senior manager at Oracle, is 
responsible for marketing tbe Oracle universal 
data server and the Con Text Cartridge. She can 
be reached at aoleary@us.oracle.com. 
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An interface from emWare lets you control and monitor devices 


witb a Web browser. By Micbael Howard and Cbris Sontag 


Managing Devices with the Web 


he Internet is an ideal me- 
dium for device control. Its 
ubiquity and protocol stan- 
f dards make low-level device 
communications easy to implement and 
inexpensive. However, the Internet’s real 
advantage lies in its well-known graphi- 
cal interface that’s delivered by Web 
browsers. Using a Web-based front end 
simplifies the programming job, and it 
lets anyone—from any platform—man- 
age a device through a familiar interface. 

Having said that, operating devices 
this way can prove to be an expensive 
proposition. This is because device man- 
ufacturers have frequently used a skinny 
client/fat server paradigm. The Web- 
browser client had limited functions. The 
embedded device had to house not only 
its own intelligence, but also Web-server 
software that includes a file system, a 
TCP/IP stack, and interface components. 
This generally precludes the use of pop- 
ular low-cost microcontrollers that have 
only 1 to 4 KB of ROM and less than 100 
bytes of on-chip RAM. 

The company em Ware, a developer of 
embedded devices, took a hard look at 
the problem, discarding the traditional as- 
sumptions about the client/server mech- 
anism. The resulting Embedded Micro 
Interface Technology (EMIT) can poten- 
tially make Web-based device control 
practical and inexpensive. 


Role Reversal 


Instead of the device incorporating all the 
necessary hardware and software re- 
sources, EMIT pushes as many tasks as 
possible onto a Windows- or Unix-based 
host machine—a skinny server/fat client 
design. The device gains access to the 
resource-intensive tasks on the client 
through a lightweight distributed-com- 
puting architecture implemented by 
em Ware. 

Thus, EMIT’s device-resident Web 


www. пуге.сот 


server requires only 30 bytes of RAM 
and 750 bytes of ROM to operate, which 
lets it run on a host of low-cost embed- 
ded microcontrollers all the way up to the 
largest microprocessors, Because of the 
server’s tiny memory footprint, EMIT can 


An embedded device uses HTML files and compressed 


EMIT’s Architecture 


EMIT provides the following services: file 
storage and retrieval, device subroutine 
invocation, security, device variable 
access, and device events. The first three 


data tags to communicate with a Web browser. 


use on-board EPROM to manage addi- 
tional device data (e.g., logging informa- 
tion) or store JavaScript class files and 
HTML documents. 

On the client side, the host system uses 
a library of preprogrammed functions. 
These functions minimize the device’s 
use of resources by assembling the de- 
vice’s graphical interface in the browser 
and helping manage communications 
with device-specific functions. For ex- 
ample, the embedded device stores com- 
pressed information as special tags in 
HTML files, and the desktop computer 
handles all the data expansion of the tags. 


services are normal Web-server features. 
Forexample, you implement device secu- 
rity through the use of well-established 
Web protocols. 

The last two services EMIT handles. 
Variables are data objects on the device. 
Access to them is accomplished through 
a secondary socket-server process, Java 
applets launched on the client can cre- 
ate a connection to the variable server 
and read and write variables through this 
service. Events are messages the device 
passes to the client. The receipt of an 
event message can trigger an executable 
function on the host workstation. These 
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functions can then log data to a database, 
send e-mail, or communicate with other 
devices. 

You create the client's Java-based user 
interface (UI) through an HTML file that 
invokes a container applet. The file spec- 
ifies which generic interface components 
are part of the Web page, what they look 
like, where they go, and to which embed- 
ded variables or functions they are con- 
nected. The data on the device controls 
the interface and its operation but is not 
burdened with the cost of storing these 
large interface components. 

EMIT provides five modular software 
components, as shown in the figure 
"EMIT's Architecture." Starting on the 
client side, they are: 


e Тһе emObjects are a function library 
composed of JPEG/GIF graphics or Java 
applets. The Java container applets im- 
plement the client's UI. Such objects 
include standard Abstract Windowing 
Toolkit (AWT) components, as well as 
device-specific components such as an 
LED bar graph, a seven-segment display, 
and an analog meter. There are even 
transparent buttons that can overlay an 
actual image of the device. Certain em- 
Objects also execute in response to events 
the device returns. 


e The emManager coordinates the cli- 
ent'slocally stored GUI components with 
items on the device, thus providing a 
coherent view of the device's operation 
inthe browser. The emManager also han- 
dles the privilege and validity checks of 
all requests. A polling mechanism (used 
for the simplest devices) or a token-pass- 
ing mechanism maintains the status of 
device variables. A socket-server process 
makes this data available to Java applets. 
When the status of the device changes, 
it returns an HTML page that contains 
microtags (described below) to the client. 
The emManager substitutes each micro- 
tag with its corresponding emObject, and 
the browser creates the interface from 
this combination of HTML and emOb- 
jects. Because emObjects can be Java 
applets, you can use the interface to issue 
commands back to the device. 


е The emMicro is the device's small, spe- 
cial-purpose Web server. It works in con- 
junction with the emManager to provide 
file, variable, and function access on the 
device. You access all device resources via 
tables. For each service the device sup- 
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ports, there is a table of name/attribute 
information. (Typical device services are 
functions, variables, events, static docu- 
ments, and dynamic documents.) Com- 
mands the client sends are processed by 
a command interpreter that looks up 
function addresses or variables through 
these tables. Sample commands are Get - 
Variable, GetStaticDocument, Set- 
ByteVar, апа InvokeFunction. 


e Microtags are small (1 byte or more) 
packets of highly condensed information 
that define device controls (e.g., switches, 
buttons, and LEDs). Microtags are em- 
bedded in the HTML page that represents 


manufacturers are adding EMIT-enabled 
devices to monitor all kinds of farming 
equipment, such as tractors, combines, 
and irrigation systems. Weiser Lock is 
adding EMIT to its electronic door lock 
to monitor the lock via an exact replica- 
tion of alock’s touchpad, as shown in the 
screen below. Not only does EMIT let you 
change a lock’s status, such as unlock at 
8:00 in the morning and lock at 5:00 in 
the afternoon, it also provides the abil- 
ity to view historical data, such as how 
often a lock was enabled and disabled. 
EMIT can provide a means for medical 
professionals to monitor all types of med- 
ical equipment remotely, such as fetal and 


You can latch the lock 
or change its combination 
from a Web browser. 
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Transparent buttons let 
you overlay an image to 
capture mouse-dicks. 
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EMIT enables you to obtain logging information from a device. 


the device interface. It's relatively easy 
for manufacturers to create custom mi- 
crotags to match the capabilities of any 
particular device. 


e The emNet is an efficient, adaptable 
serial protocol that lets developers use a 
lightweight communications protocol 
for building small applications. The em- 
Net is a message-based master/slave 
protocol that uses a combination of pack- 
ets and stream data. All data is sent as 
binary values with prefix-encoded com- 
mands. The emManager and emMicro 
operate on top of any network transport 
that can deliver emNet's small packets. 


Applications for EMIT 


Companies are currently developing a 
number of applications that exploit EMIT. 
For example, agricultural equipment 


heart monitors, and intravenous infusion 
systems. This technology can signifi- 
cantly reduce medical costs, while at the 
same time providing a more efficient way 
to manage such systems. Further ex- 
amples of EMIT-enabled devices are 
available at http://www.emware.com. 
These are only a few sample applica- 
tions that companies are developing that 
can use EMIT. Until now, applications 
such as these have been very difficult 
because of the resource requirements at 
the device. This technology will sim- 
plify the development of the next gener- 
ation of remote-controllable networked 
embedded electronic devices. J 


Michael Howard is the architect of EMIT. Chris 


Sontag is president of emWare, Inc. You can 
reach them at eng&emware.com. 
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ike the monarchies of old, 
L asynchronous transfer mode 
(ATM) switches can run 
under hierarchical relation- 
ships. А hierarchical relationship means 
that some ATM switches are placed in 
address positions subordinate to other 
switches in the network. This differs from 
a flat approach, in which every switch is 
atan equal level with every other switch. 
You assign the address hierarchy of the 
devices during the initial network design, 
but you should plan for it to change over 
time—because invariably it will. There- 
fore, consistency in address numbering 
while ordering (moving up and down) 
the hierarchy is important. So is leaving 
room іп the hierarchy for growth: When 
you add switches to the network, there 
will be available address ranges (ог addi- 
tional hierarchies. In a sense, this is like 
assigning subnets in an IP network, where 
you want to leave room to add subnets 
and add hosts to current subnets. 


It's in the Address 


An ATM hierarchy is created through the 
assignment of the Network Services 
Access Point (NSAP) address. The NSAP 
address is 20 bytes long. It includes a 13- 
byte (104-bit) prefix, a 6-byte media 
access control (MAC) address, also called 
an end system identifter, and a selector 
byte that serves as a subaddress. The 
network uses the information in the 13- 
byte prefix to create the hierarchy. At 1 
bit per level, this means the system ad- 
ministrator can create as many as 104 
hierarchical levels. Practically, most net- 
works will do just fine with three to five 
hierarchical levels. 

It is also important to give each switch 
aunique address prefix, different from the 
address prefixes assigned to other switch- 
es and devices in the same network. Fur- 
thermore, all subordinate switches and 
ATM devices connected to a particular 
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Organizing your ATM network into a hierarchy will make 
for efficient routing and allow for expansion. By Jeffrey Fritz 


switch should be based on the address of 
the primary switch in the hierarchy. 

The figure “АТМ Hierarchy" shows 
how a section of an ATM network hier- 
archy might be configured. Notice that 


ATM Hierarchy 


Connection to other 
core switches 


| UE А 
Networks . 


Routing and Switching in ATM Networks 


the Colson core switch. 

In simple ATM networks, establishing 
a hierarchy may not be necessary. How- 
ever, in larger networks, a hierarchy 
becomes essential. Besides creating а log- 


A hierarchical arrangement of ATM switches directs 
a packet through the network fabric. 


in this hypothetical campus network 
arrangement, the NSAP address 39.10.0А 
is assigned to the Colson building core 
switch, with a mask of FEFF.FF. The inter- 
mediate switches (Stewart Hall, Colson, 
and Business and Economics) are 
assigned NSAP addresses that are subor- 
dinate to the related core switch. For 
example, the Stewart Hall switch is 
assigned as 39.10.04.01, with a mask of 
FF.FF.FF.FF. That makes the switch sub- 
ordinate to the Colson core switch. Sim- 
ilarly, the Bursar edge switch is assigned 
39.10.0A.01.01, with a mask of FF.FF 
.FF.FF.FF. That makes it subordinate to 
both the Stewart intermediate switch and 


ical ATM addressing structure, the hier- 
archy makes ATM call routing simpler 
and more efficient by providing a logi- 
cal address path through the ATM net- 
work. Hierarchical addressing also posi- 
tions the ATM network to participate in 
the Private Network-to-Network Inter- 
face Phase 1 (PNNI-1) when it becomes 
available. The PNNI-1 protocol sup- 
ports the concept of peer groups. Each 
peer group consists of multiple ATM 
switches operating in the same hierar- 
chical level. They communicate through 
a peer group leader with switches in 
other hierarchies. All of this is based on 
hierarchical address structure. 

continued 
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Until the fullimplementation of PNNI- 
1 appears, there is no standard way in 
which ATM switches can automatically 
learn the network topology. This means 
that the hierarchy must point the way 
through the ATM switching maze. Using 
hierarchical call routing, cells on the back- 
bone intended for a device located in the 
Bursar's LAN will be directed through the 
Colson core, the Stewart intermediate 
and, finally, the Bursar edge switch. 


Switching Issues 


The best place—perhaps the only place— 
to locate the core switches is in the back- 
bone. Core switches are responsible for 
the heaviest traffic flow and the largest 
number of call setups. Consequently the 
core switches should never be oversub- 
scribed. Oversubscription occurs when 
more bandwidth heads to the switch than 
it has capability to handle. This is not 
much of a problem in edge switches; in 
fact, it can be advantageous. Statistical 
multiplexing techniques operating in the 
edge switch can easily handle the extra 
traffic load. However, oversubscription 
is deadly in the core switches because they 
must switch all the network traffic across 
the backbone. They are also the easiest to 
bog down ifthey are required to run addi- 
tional services. For example, while it is 
possible to provide support for legacy 
networks, such as Ethernet or Token 
Ring, via LAN Emulation (LANE) services 
in the core, it is usually best to run them 
in the edge or the intermediate switches. 
Thisallows the core switches to concen- 
trate on backbone call routing. 

Intermediate and edge switches are 
located between the user and the back- 
bone. Àn edge switch is at the end of an 
ATM network. Typically it is an ATM 
switch feeding legacy networks via LANE 
services. In the figure on the previous 
page, the Bursar switch isan edge switch. 
For smaller networks, an intermediate 
switch may not be necessary. In that case, 
the edge switch can connect directly to 
the core. А$ its name implies, an inter- 
mediate switch lies between the back- 
bone and an edge switch. For example, 
theStewart Hall switch, located between 
the Colson core and the Bursar edge 
switch, is an intermediate switch. 

The decision as to where LANE is run- 
ning depends on the particular ATM 
implementation and on how the indi- 
vidual ATM devices handle the LANE 
processes, For networks that have highly 
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А router manages the Layer 3 protocols for multiple emulated 
LANs through one point on the ATM network. 


departmentalized infrastructures, the 
LAN Emulation Server/Broadcast and 
Unknown Server (LES/BUS) services 
should be run in the edge switches. This 
gets the LANE services physically close to 
the departments that are connecting to 
the various emulated LANs (e-LANs). 
There needs to be only one LAN Emula- 
tion Configuration Server (LECS) per 
ATM network, so it can run in whichever 
intermediate or edge switch you choose. 


Once and Future Routing 


LANE 1.0 operates strictly in a bridged 
environment. This begs the question of 
why we need to route at all in LANE 1.0. 
The answer is that routing is not neces- 
sary in asingle e-LAN environment. 
However, it is not a good idea to design 
an enterprise network with only a single 
e-LAN. Doing so creates a large broadcast 
domain that can overload LANE services. 
Therefore, just as routed networks have 
multiple subnets, most ATM networks 
have multiple e-LANs. 

Every e-LAN functions as a separate 
group using its own LES/BUS. Intercon- 
necting multiple e-LANs requires a router 
typically called a оле-атт router. It is 
called this because there is only one phys- 
ical interface (usually 155-Mbps OC3 
fiber) from the ATM switch to the router. 
As the figure above shows, instead of 
routing berween multiple physical inter- 
faces, the one-arm router simply routes 
the Layer 3 protocols onto multiple e- 
LANs connected through the same inter- 


face. The router can be a card that is 
inserted into an ATM switch, or it can be 
a stand-alone router. 

This scenario will change dramatically 
when LANE 2.0 and Multi-Protocol Over 
АТМ (МРОА) 1.0 arrive. Routing is accom- 
plished through MPOA using a technique 
known as virtual routing. To do this, 
MPOA uses the Next Hop Resolution Pro- 
tocol (NHRP). NHRP allows address 
queries to be passed between differentsub- 
nets without requiring physical routers. 
While LANE 1.0 requires a router to con- 
nect different e-LANs, with LANE 2.0 а 
router will be necessary only to span dif- 
ferent ATM networks. 


Designing for the Future 


Itis always a good idea to design for today 
with an eye toward tomorrow. Estab- 
lishing switching hierarchies that are well 
thoughtout and paying careful attention 
to routing in your ATM networks will pay 
big dividends now and in the future. 
Attentive network design will result in 
solid network performance and pave a 
good migration path toward MPOA and 
PNNI-1. Building networks that function 
efficiently today but also link to the tech- 
nology of tomorrow should be every net- 
work administrator'sgoal. ЕЙ 


Jeffrey Fritz (jtritz@wvu.edu) is responsible 
for advanced network technology at West Vir- 
ginia University. He's autbor of Remote LAN 
Access: A Guide for Networkers and the Rest 
of Us (Manning/Prentice-Hall PTR). 
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M last, a safe place to plug everything: multipath Back-UPS Office 
for workstations, PC's and peripherals 


| Power problems attack computers relent- 
lessly. Did you know that you have a better 
chance of winning the lottery than of escap- 
- ing power problems? 
Power wib- м are the single 
largest cause of computer data 
loss and hardware damage. 


Back-UPS Office provides 
clean, reliable power for your 
entire system. Instantaneous 
battery backup ensures unin- 
terrupted operation of your 
CPU, monitor and an external 
storage device. Full-time surge 
suppression and site-wiring 
fault protection spreads a true 
multipath safety net under 
any remaining peripherals, 
like modems, printers, faxes and phone systems. 
Back-UPS Office also provides convenient 
BlockSafe" outlet spacing to handle all size plugs — 
cven large transformer blocks. 
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Unique multipath protection keeps your 

PC and data safe 

Plugging phone lines or other peripherals into your 
computer increases your vulnerability to power 
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problems. When a surge hits an unprotected periph- 
eral, it can blaze down serial cables and datalines, 
and toast your expensive PC. Multiple peripherals 
and datalines to and from 
your system are vital, but dan- 
gerous, Without them you 
can't do your job. If a power 
sag locks your keyboard or 
reboots your computer before 
you've saved work, or while 
you are downloading from the 
Internet, you can lose data, 
time and money. Instead of 
increasing your risk by 
waiting, join over 8,000,000 
satisfied computer users 
worldwide who prefer APC to 
protect hardware and data. 
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Back-UPS Office protects your entire system 

Until now, protection for your entire system 

required several devices. Back-UPS Office means 
clean, safe power to every peripheral, and instant 
battery backup to keep your system from 
crashing. It means protection for less by 
integrating the security of a surge sup- } 
pressor with the power of a UPS, guaran- [= 
teed up to $25,000. (See policy for details) 
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$30 REBATE 


With the Purchase of a 
Back-UPS Office 

Г between August 1 and October 31, 1997. ^ 
Simply complete the attached redemption card 

and send along with an original UPC symbol 
from an APC Back-UPS Office box and the 

"A original store receipt with Back-UPS Office 

circled, and get a $30 Rebate. 
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Just complete the information below and 
send to APC to receive redemptian informa- 
tion regarding the $30 Rebate Offer. We'll 
send you à Free 60 Page Solutions Catalog 
Just for filling out the coupon! 


(1 YESI Send me а $30 Rebate Redemption Card. 


C] NO, im not interested at this time but please 
send те a {rea 60 Page Solutions guide. 
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Graduate to the Next Level. 
9 11 Х © X 10 = 73 For departmental to enterprise storage needs, СмихАтау offers these 


top-of-the-class features: 


Other entry-level RAID systems require you to anticipate your future stor- Төке - 
age needs due to confusing choices in controllers and enclosures. enn ятты лды gir ide ашым Cs пориве Pitan 


Graduating to the next level becomes difficult, if not impossible. Os of up to 4600 per second. Ultra-Wide, end-to-end SCSI achieves 
` gives you true scalability by featuring the same controller transfer rates of 40MB/s burst and 33MB/s sustained. 

and enclosure architecture whether you have 9 drives 0 

or 90 drives. You can start with a deskside tower | Hot-Swappable Controllers - Hot-swap removable controllers allow 

using 9.1GB drives, increase your capacity ten times Wm | for high availability and redundancy of your RAID system. 

and move to a 73.5" rack with 100% investment pro- | | 

tection. 


M | Б r Package Density - Configure up to 89GB of total capacity and still | 


| have room for hot-swappable failover controllers in onty 7" (4и EIA). 
From any entry point to а multi-terabyte RAID solu- | 


tion, each LymxArray component can be used | 
toward your system's move to the next grade. 
Multiple hosts are supported, allowing for numerous 
configuration options. So you can really show that 
you've done your homework when you need to | 
increase your storage capacity with Artecon's | = 


' JBOD/Tape Inline - Backup your RAID system inline with OLT or hot- 
swap 8mm tape devices all within the same СмихАтау chassis. 
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bility and investment protection of СмихАтау - ati 
any price. 
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first started playing with mi- 
croprocessors back when 1 
MHz was considered state 
of the art. Today, a 200-MHz 
Pentium Pro doesn't raise any eyebrows, 
and Intel's Pentium II is available in 233-, 
266-, and 300-MHz flavors. 

In addition to its high frequencies, the 
Pentium II features a dramatic new pack- 
aging style. While this is primarily of in- 
terest to circuit-board designers, its im- 
pact on desktop-system designs and costs 
can make youthink twice about purchas- 
ing a Pentium Pro system. For program- 
mers and users, the Pentium II offers the 
MMX instruction set, which is of use in 
multimedia, digital-video, content-cre- 
ation, and games applications. This arti- 
cle examines the differences between the 
Pentium Pro and the Pentium Il. 


Architectural Differences 


When the Pentium Pro first became avail- 
able, it sported a number of significant 
enhancements over its predecessor, the 
Pentium. For example, the Pentium Pro 
featured a concept called the Dual Inde- 
pendent Bus (DIB) architecture, which 
addressed existing system-bandwidth 
limitations. It did this with two buses: a 
processor-to-main-memory bus and a 
processor-to-L2-cache bus. The proces- 
sor could access both buses simultane- 
ously for better throughput. 

The Pentium Pro can execute up to 
four instructions per clock cycle. It also 
features dynamic execution, which incor- 
porates the concepts of out-of-order and 
speculative execution. The Pentium Pro 
has a 12-stage superpipeline, as compared 
to the Pentium's five-stage counterpart 
(or six stages for a Pentium with multi- 
media extensions [MMX] technology). 

Itemploys multiple branch prediction 
based on both past history and knowl- 
edge as to how each op code is typically 
used. While still compatible with exist- 
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It combines the Pentium Pro’s architecture and MMX instructions 
into a package for low-cost systems. By Clive Maxfield 
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ing x86 applications, this branch-pre- 
diction logic improves the Pentium Pro's 
performance over the Pentium's. 

The Pentium II inherits the Pentium 
Pro'ssuperpipeline and DIB architecture. 
However, the biggest change is in its in- 
ternal logic: the Pentium II has larger L1 
caches and supports Intel's MMX instruc- 
tions. These 57 new instructions enable 
64-bit data wordsto be treated as two 32- 


er, a 266-MHz Pentium Il with a 512-KB 
cache burns 37.0 W. 


Processor Packaging 


The Pentium Pro consists of a multichip 
module containing two dies: the proces- 
sor core and the L2 cache. This module is 
supplied in a pin-grid array (PGA) pack- 
age. Thisisinserted into azero-insertion- 
force (ZIF) socket, known as Socket 8 on 


The Pentium Il uses industry-standard L2-cache parts. 


bit, four 16-bit, or eight 8-bit chunks. This 
permits the same operation to be per- 
formed on each chunk simultaneously, 
thereby facilitating features such as full- 
screen video. (See ^x86 Enters the Multi- 
media Era," July 1996 BYTE, for more in- 
formation.) 

Also, unlike the Pentium Pro, which op- 
erates at 3.3 V, the Pentium Д operates at 
2.8 V, thereby allowing Intel to run it at 
higher frequencies without unduly in- 
creasing its power requirements. While 
а 200-MHz Pentium Pro with a 512-KB 
cache consumes about 37.9 watts of pow- 


the circuit board; the pin attributes were 
defined by Intel. 

At first glance, the Pentium ІІ appears 
tobe radically different from the Pentium 
Pro, but it is conceptually very similar. 
From the outside the Pentium П appears 
to be huge because it's packaged in what 
Intel refers to as a single-edge-connect 
(SEC) cartridge. It plugs into a connec- 
tor called Slot 1 on the motherboard. 

In fact, the Pentium II is across between 
a multichip module and a hybrid using 
an FR4 (printed circuit board) substrate, 
as shown in the figure above. Intel dou- 
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bled the processor's on-chip L1 cache 
(two separate 16-KB caches for data and 
instructions, for a 32-KB total). The com- 
pany also separated the processor core 
from the L2 cache. The result is six indi- 
vidually packaged devices on the SEC 
cartridge substrate. These devices consist 
of the processor, four industry-standard 
(i.e., low-cost) burst-static-cache RAMs, 
and one tag RAM, which was previous- 
ly integrated on the L2 cache die. The L2 
cache chips and the tag RAM are pre- 
sented in conventional quad flat packages 
(QFPs), while the core processor is pack- 
aged as a leadless grid array (LGA). 

The SEC cartridge conveys further de- 
sign advantages. The Pentium Pro's PGA 
package requires 387 pins, while the SEC 
cartridge uses only 242. This one-third 
reduction in the pin count is due to the 
fact that the SEC cartridge contains dis- 
crete components, such as termination 
resistors and capacitors. These items pro- 
vide signal decoupling, which means that 
far fewer power pins are required. 

Furthermore, laying down the system- 
bustracesbetween multiple Pentium Pro 
processors using the Socket 8 style is ex- 
tremely arduous and typically forces 
board designers to increasea board’s lay- 
er count. The SEC cartridge’s in-line pin 
arrangement dramatically improves cir- 
cuit routing, which lets designers employ 
less-expensive four-layer boards. 


Supporting Cast 


As the figure above shows, the Pentium 
II employs a gunning-transceiver-logic 
(GTL+) host bus that offers glueless sup- 
port for two processors. This provides a 
cost-effective, minimalist two-processor 
design that allows symmetric multipro- 
cessing (SMP). 

The two-processor limitation is notim- 
posed by the Pentium II; rather, it’s dic- 
tated by the supporting chip set. How- 
ever, by initially limiting the chip set to 
a dual-processor configuration, this al- 
lows Intel and workstation vendors to 
offer dual-processor systems in a timely 
and economical manner. Power users de- 
manding the ultimate in performance can 
expect a quad-processor version of the 
Pentium II chip set to appearin the future. 

In the figure above, note the PMC 
and DBX chips, which are collectively 
referred to as the 440FX chip set. The 
450KX (low-end) and 450GX (high-end) 
chip sets used by the Pentium Pro support 
only fast-page-mode (FPM) memory de- 
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Support for two processors and EDO DRAM reduces system costs. 


vices, so these chip sets are obliged to 
provide memory interleaving to reduce 
memory cycles. The problem with inter- 
leaving is that all the memory slots have 
to be occupied, which increases the cost 
to the user for memory upgrades. The 
440FX chip set doesn't offer memory in- 
terleaving, but it does support extended 
data out (EDO) DRAM, which improves 
memory performance by reducing clock 
latencies. 


System Issues 
and Performance 


Many Pentium П-разед systems offer 
only X-3-3-3 memory timing. This means 
that, when a block of data is read from 
memory, the first access requires X clock 
cyclesto set up the initial access. X for the 
440FX chip set equals seven, nine, or 12 
cycles, depending on whether the system 
gets a page hit, page hit/row miss, or page 
miss, respectively. Subsequent accesses 
take only three clocks per access, as im- 
plied by the 3-3-3 moniker. 

Access in this context refers to read- 
ing a 64-bit chunk of data, known as a 
quadword. But vendors who pay atten- 
tion to signal-integrity issues and employ 
high-quality components, such as buff- 
ers and terminators, can actually wring 
a faster X-2-2-2 timing out of the proces- 
sor. Intergraph's 440FX-based TD and 
TDZ Pentium II systems, for example, are 
built to deliver this memory timing. 


Also, Intergraph's designers have built 
ап SEC look-alike “gender-bender” car- 
tridge that sports a Pentium Pro. Thus, 
users can buy a Pentium Pro-based sys- 
tem and then upgrade the gender-bender 
cartridge(s) to full-fledged Pentium IISEC 
cartridges in the future. The only require- 
ment is to exchange a couple of jumpers 
that modify the frequency and voltage 
levels of the system clock. 

At 266 MHz, the Pentium II delivers a 
SPECint95 of 10.8 and а SPECfp95 of 6.89. 
For those who don't run exotic bench- 
marks for a living, how does this realisti- 
cally measure up? Intergraph's internal 
evaluations reveal that a 266-MHz Penti- 
um II runs real-world applications any- 
where between 5 percent and 30 percent 
faster than a 200-MHz Pentium Pro (both 
with 512-KB caches). For alarge number 
of these applications, the performance 
improvement falls in the 20 percentto 25 
percent range. 

Considering this performance im- 
provement and the potential of system 
vendors passing the Pentium II’s cost sav- 
ings on to their customers, I'd say that 
Intel has done us proud. & 


Clive Maxfield is on the technical staff at In- 
tergraph Computer Systems (Huntsville, AL). 
He is the coauthor of Bebop BYTEs Back (An 
Unconventional Guide to Computers) (Doone 
Publications, 1997). You can contact bim at 
http://ro.com/-bebopbb. 
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launched a discussion last 
month of ODBCDirect, a 
client/server technology that 
especially targets Office 97 
developers. It provides at least three ben- 
efits to corporate developers. 

First, it delivers more remote data-pro- 
cessing flexibility in a smaller footprint 
than going through Access's database 
engine, Jet. Second, ODBCDirect's tight 
integration with the Office 97 applica- 
tions enhances the worth of Data Access 
Objects (DAO) and Visual Basic for Appli- 
cations (VBA) programmers by letting 
them serve up back-end data to corpo- 
rate desktops like never before. Third, 
the licensing of VBA to dozens of third- 
party firms broadens the selection of 
routes for tapping ODBCDirect's power. 
This article builds on last month's Pro- 
gramming column by going beyond the 
basics to showcase a collection of ad- 
vanced ODBCDirect features. 

How does ODBCDirect contrast with 
other back-end database-connectivity 
options? ODBCDirect links to ODBC data 
more quickly and with fewer resources 
than going through Jet. However, Jet has 
its own special benefits, including het- 
erogeneous database joins, bound forms, 
and controls. Developers must choose 
which projects will benefit most from 
ODBCDirect’s speed and finer-grained 
functions versus Jet's traditional and easy 
route of ODBC access. 


From Back End into Excel 


My first sample application drops data 
from a SQL Server data set into an Excel 
spreadsheet. This shows how to drop 
back-end data into friendly environments 
and illustrates interesting ODBCDirect 
development issues. While this example 
works with Excel, it sets up the ODBCDi- 
rect workspace and connects to the Pubs 
database with the same code I used last 
month for Access. This sharing of com- 
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A look at back-end database access for Office 97 applications 
and batched server updates. By Rick Dobson 


mon code among Office 97 applications 
shows VBA’s ability to ан ге- 
duce development time. 

Two additional points merit attention 
besides the actual code. The only way to 
derive the benefit of ODBCDirect's small 
footprint is to use it outside Access. This 
is because Access loads Jet, even when 
you use ODBCDirect workspaces exclu- 
sively, For Excel or other applications 
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You must explicitly reference DAO 3.5 
to use ODBCDirect outside of Access. 


that rely on ODBCDirect to avoid using 
Access inadvertently, you must reference 
the DAO 3.5 Object Library explicitly. In 
Excel, choose the Tools menu and select 
References. Then scroll to Microsoft DAO 
3.5 Object Library and selectits check box 
before closing the References dialog box, 
as shown in the screen above. 

The listing “From the Back End to 
Excel” on page 54 begins by creating a 
string, stSQL, that contains the SQL for 
the data that it will download. A query- 
def, qd f YTD, relies on this string. The 
OpenRecordset method for the query- 
def returns the rows from SQL Server to 
the workstation's local recordset, rsYTD. 
After some spreadsheet maintenance, a 
Whi le...Wend loop copies the values from 
the DAO recordset to Sheet1, the active 
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Using ODBCDirect's Advanced Features 


sheet. Offset methods move the active cell 
to the proper spreadsheet location before 
a simple assignment statement performs 
the copy. 


Cached, Batched 

Updating 

One of ODBCDirect's more advanced 
features is its ability to perform cached, 
local updating of server-based data. 
ODBCDirect introduces batch optimistic 
updating. This facilitates the download- 
ingofa recordset that’s used to cache the 
local updates and the subsequent batch 
updating of those records on the server. 

Other database users can edit records 
between the time you download your 
records for local processing and upload 
them back to the server. When the edits 
of others conflict with yours, the two ver- 
sions collide on the server. ODBCDirect 
includes several built-in mechanisms for 
facilitating collision reconciliation. 

First, batch optimistic updating auto- 
matically detects, counts, and marks col- 
lisions. Second, ODBCDirect provides 
simple techniques for overriding other 
changes with your own. Third, proper- 
ties permit you to compare and contrast 
the various values of a collided field on a 
record. The example illustrates how to 
get started coding this capability. 

Batch optimistic updating requires a 
minimum of six steps. First, you create 
an ODBCDirect workspace. Second, set 
the workspace'sDef aultCursorDriver 
property to dbUseCl ientBatchCursor. 
Third, forge alinkto aserver database via 
an ODBCDirect connection or database 
object. Fourth, create a local recordset 
based on server-based data with the 
OpenRecordset method. You must spec- 
ify dbOptimisticBatch for the lock- 
edits argument. Fifth, perform edits as 
necessary to the local recordset cache. 
Last, use the recordset's Update method 
with a dbUpdateBatch type argument. 

continued 
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From the Back End to Excel 


'Create row-returning recordset from server 

StSQL = "SELECT titles.tjtle id. titles" & _ 
“title, títles.ytd sales FROM titles” 

Set qdfYTD = conPubs.CreateQueryDef("", _ 


stSQL) 


Set rsYTD = qdfYTD.OpenRecordset 


‘Insert column headings 


Sheets("Sheet1").Cells(1, 1).Value = “Title” 
Sheets("Sheetl1"),Cells(1l, 2).Value = _ 


“ҮТӘ, Sales" 


Sheets("Sheet1").Cells(2, 1).Activate 


"Copy rows 
While Not rsYTD.EOF 


ActiveCell.Value = rsYTD!Title 
ActiveCell.Offset(0, 1).Activate 
ActiveCell.Value = rsYTD!ytd sales 
ActiveCell.Offset(1, -1).Activate 


 rsYTD.MoveNext 
Wend 


| Cached, Batched Updating 


*Make connection 
Set wspPubs-CreateWorkspace("PubsSession", . 

"admin", "", dbUseODBC) 
wspPubs.DefaultCursorDriver _ 


The second, fourth, and sixth steps are 
critical ones. Batch optimistic updating 
requires that you set the DefaultCur- 
sorDriver property to dbUseClient- 
BatchCursor. The use of dbOpti- 
misticBatch for the lockedits 
argument in step four enables batch opti- 
mistic updating. The dbUpdateBatch 
parameter for the type argument in step 
six Instructs ODBCDirect to send the local 
cache to the server as a batch of records. 

My code excerpt “Cached, Batched 
Updating” has four code blocks. First, it 
makes the back-end server connection. I 
show this code so you can see precisely 
how and where to specify the Default- 
CursorDriver workspace property. 

The second block creates a recordset, 
rsSales, andcompletesthe invocation 
of batch optimistic updating by refer- 
encing dbOptimisticBatch іп an 
OpenRecordset method. You also need 
a recordset type that is not read-only, as 
the code shows using the dbOpenDy- 
naset argument. 

The third code block performs a series 
of edits to the cached data in its 
While..Wend loop. The Update method 
inside the loop caches the changes locally. 


54 BYTE SEPTEMBER 1997 


Programming 


ODBCDirect Features 


= dbUseClientBatchCursor 


stConnect = "ODBC;DSN-Pubs;UID-sa;PWD-;" & 
“DATABASE=Pubs” 

Set conPubs = wspPubs.QpenConnection 

, StConnect) 

‘Create cached recordset 

StSQL = “SELECT Stor id, Ord num," à _ 
"title id, qty FROM Sales" 


dee 


I 


Set rsSales = conPubs.OpenRecordset(stSQL, _ 


dbOpenDynaset, 0, dbQptimisticBatch) 
"Modify local cache and attempt 


‘to update server 


While Not rsSales.EOF 
rsSales.Edit 


rsSales!qty = rsSales!qty + 3 


Wend 


rsSales.Update 
rsSales.MoveNext 


rsSales.Update dbUpdateBatch 


‘Force in changes even if there 


"are conflicts 


intIterations=rsSales .BatchCollisionCount _ 


For j = 0 To intIterations 
rsSales.Bookmark = 


Next j 


rsSales.BatchCollisions(j) 


rsSales.Update dbUpdateBatch, True 


The Update method outside the loop 
sends these updates from the local cache 
to the server. 

The fourth code block illustrates a sim- 
ple collision-reconciliation rule. It over- 
writes all collisions on the server with 
those from the local cache. After the ini- 
tial batch update at the end of the third 
block, ODBCDirect marks those records 
in the local cache that collide with the 
server. It also retrieves the conflicting 
server values. The code shows how to 
copy data from the local cache to the 
server and then update them en masse. 
The last line uses a dbUpdateBatch argu- 
ment that sends all the changes to the 
server. The True parameter forces those 
changes over the server data. 


Asynchronous Operations 


ODBCDirect can open asynchronous 
connections, querydefs, and recordsets. 
ODBCDirect also lets you move asyn- 
chronously to the last record in a record- 
set. Each of these functions can take a 
while: Consider moving to the last of 
2,000,000 records—on a remote server. 

ODBCDirect’s asynchronous capabil- 
ities let you use this time locally while you 


are waiting fora remote server to respond 
to a command. However, you will have 
to write code that checks when the asyn- 
chronous activity concludes. An object’s 
stil lExecuting property permits you 
to run tasks while you wait for the prop- 
erty to turn false or cancel the operation 
if it takes too long. 

Always wrap your updating code state- 
ments in a transaction when running 
tasks that can modify a remote database. 
This permits your program to "roll back" 
any completed updates if the task gets 
canceled, or if it didn't complete the 
operation within a specified maximum 
duration. 

ODBCDirect offers powerful ways to 
add value to back-end databases. VBA and 
DAO developers have new opportuni- 
ties to serve up back-end data to users in 
familiar, friendly environments. I hope 
Microsoft sees fit to upgrade ODBCDi- 
rect with events, so that it’s easier to man- 
age asynchronous functions. EJ 


Rick Dobson, Ph.D., is president of CAB, Inc., 
a database and Internet development consul- 
tancy. You can send e-mail to him at 
Rick Dobson&msn.com. 
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It's invasive. It's ubiquitous. But 
what, exactly, is ActiveX? — to = 


By David Chappell 
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f you use a computer, Microsoft's ActiveX is prob- 
ably part of your life. Whether you like it or not, 
the ActiveX technologies have become an essential 
part of Microsoft applications and tools; they are 
even finding their way into Microsoft operating systems. What 
impact is ActiveX having? How does it affect the millions of i қ 
Microsoft-oriented developers and the tens of millions of Transaction Server 

Microsoft users? Answering these questions first requires ad- 
dressing another question, one that turns out to be surprising- 
ly hard to answer: Just what exactly is ActiveX? COM Stub 

First of all, get rid of the idea that the label "ActiveX" refers 
to some well-defined technology or group of technologies— 
it doesn't. Instead, ActiveX isa brand name, like Calvin Klein 0/0 0 COM Server 
or Ford. As with other brand names, what it's applied to can oe 
vary over time. 

Still, the technologies grouped under the ActiveX umbrella 
aren't completely random. Many of them (but by no means all) 
are somehow related to the Internet and the Web. More impor- 
tant, all ActiveX technologies are built using Microsoft’s Com- 
ponent Object Model (COM). But the obvious next step—defin- 
ing АспуеХ to encompass all COM-based technologies—is 
wrong. COM has found its way into almost everything Micro- 22 ===> mE er 
soft does these days, including Microsoft Office and Windows | —— 20] 
itself, andclearly these products aren't part of the ActiveX fam- 


ily. Annoying though it may be, we have to learn to live with Lm 106655: ss Remote Sene er 
this fuzzy, marketing-oriented notion of ActiveX—it's the only | { n written to take 


one that's accurate. | it can run 

But didn’t ActiveX grow out of Object Linking and Embed- IE 
ding (OLE), Microsoft's compound-document technology? In рай | ee 
fact, wasn't ActiveX just a new name for what was once called „Зав m CIE 


OLE? The answer to both questions is, “Well, sort of." Se OUCOERm. 
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Local system 


started the same way: The client calls CoCreatelnstance. 


Unless the call specifies a particular remote | -—T COM 
machine, the call checks with the local Pp C () М | | S | b 
registry database to locate the called а уч tub 


component. 


2 бйр TEN 


| ifthe component is local and designed 1 to be а 
_ local,  0ut-of-process server (e.g., Excel], the 
client instantiates it and also communicates - 
| with it it using COM. E 


Remote system 


 coN Stub 


3 Out-of-Process Remote Serer 


If the component i is remote, but the client didn't specify a remote system, the client's | 
registry will contain the. name of the machine on which the component should be created. 
сом system code examines that machine's registry to learn the name of the executable 1 to 
run. If the client explicitly specifies a remote system, the client's registry is bypassed, and 
сом directly accesses | the registry ¢ on the specified system to determine which executable 
to run. In either event, ti the client and the epo will communicate using IX DCOM. 
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ActiveX Demystified 


The story begins with OLE, a technolo- 
gy for creating compound documents. 
While OLE's first release was focused sole- 
ly on compound documents, the next 
release, OLE 2, introduced COM. COM 
grew out of the OLE architects' desire to 
provide a more general mechanism for 
allowing one piece of software to provide 
services to another. Accordingly, while 
OLE 2 was the first technology to use it, 
COM isn't really tied to compound docu- 
ments in any significant way. Very quick- 
ly, then, COM began to be used in tech- 
nologies that had nothing whatsoever to 
do with compound documents. 

So now Microsoft had a nice, general 
infrastructure technology—but it's not a 
product—and needed a brand name. The 
company's marketing wizards, perhaps 
unfortunately, chose to use “OLE” as that 
brand name. Deciding that the term 
should no longer be viewedas an acronym, 
Microsoft began adding the “OLE” tag to 
every technology that used COM. Most of 
these technologies, of course, had nothing 
at all to do with compound documents, so 
the company spent several years trying to 
convince all of us that “OLE” no longer 
referred to just compound documents. 

Then, in the spring of 1996, the com- 
pany changed its collective mind one more 
time. A new brand name, ActiveX, was 
chosen, and “OLE” was again deemed to 
refer only to compound documents. And 
while OLE had once been a common brand 
name for nearly all COM-based technolo- 
gies, COM had by now become so widely 
used that it was no longer possible to apply 
one name to everything. The result is 
today’s undeniably confusing situation: 
ActiveX refers to a loosely defined set of 
COM-based technologies. OLE once again 
refers only to compound documents. And 
COM, which was always the most impor- 
tant thing anyway, gets used more and 
more in the Microsoft world. 

An important point to make here is that 
although the marketing label applied to 
many COM-based technologies has 
changed, COM itself has not. “The core 
spec for COM has been stable since 1993," 
according to Joe Maloney, COM group 
manager at Microsoft. We've added addi- 
tional functionality, but the definition of 
what COM is has remained consistent." 
Applications written against COM's initial 
release still work unchanged today. 

The idea of an object model that's 
divorced from a programming language 
can seem odd. We understand what an 
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objectisin C++ or Java, but what'sa COM 
object? А straightforward way to think 
about COM is as a packaging technology, 
a group of conventions and supporting 
libraries that allows interaction between 
different pieces of software in a consistent, 
object-oriented way. COM objects can be 
written in all sorts of languages, includ- 
ing C++, Java, Visual Basic, and more, and 
they can be implemented in DLLs or in 
their own executables, running as dis- 


be usefully applied to a host of software 
problems. 


Persistence 


Creatinga COM object by loading the right 
code is all very well, but is it enough? For 
some objects, the code is all that’s really 
needed, but many objects also need the 
correct data loaded into them. These 
objects need to load their persistent data. 

COM supports a number of persistence 


Transactions and Components 


traditional transactiona! application tells 
transaction server that it should begin 
atransaction, makes changes, then tells the 
transaction server to commit or abort all of 
those changes. But this traditional approach 
doesn'tworkwhenthe transactions are being 
performed by components. Why? Remem- 
berthatthe primary goal of component-based 
developmentis to allow building applications 
from independently created parts. If each 
component were always used alone, the tra- 
ditional "Begin Transaction, Do Work, Com- 
mit or Abort" structure would work just fine. 
But if you want to combine multiple compo- 
nente into a single transaction, each compo- 
nent cannot contain its own Begin Transac- 
tion request. 
Microsoft Transaction Server's solution is 
to disallow a componentto determine when а 


tinct processes. А client using a COM 
object need not be aware of either what 
language the object is written in or whether 
it’s running in a DLL or aseparate process. 
To the client, it all looks the same. 
Having such a general approach for 
packaging software turns out to be sur- 
prisingly useful. Two applications coop- 
erating to give the user the illusion of a 
compound document, for example, can 
implement that cooperation as interac- 
tions between COM objects (which, of 
course, is exactly what happens with OLE 
compound documents today). Code that’s 
downloaded from a Web server to run 
inside a browser can appear as a COM 
objectto the browser, providing a standard 
way to package downloadable code 
(which is what ActiveX controls do). 
Even the way an application interacts 
with its local operating system can be spec- 
ified using COM (and new APIs for Win- 
dows and Windows NT are now often 
defined as COM objects). Despite its ori- 
gin in compound documents, COM can 


transaction begins. Instead, each compo- 
nent can be administratively configured to 
require a transaction. When a client creates a 
transaction-required component, MTS auto- 
matically starts a transaction. If that compo- 
nent then commits or aborts the transaction, 
MTS carries out the component's request. If 
the component creates another component, 
and the new component also requires a 
transaction, MTS can automatically include the 
changes made by the new component in the 
transaction. When this second component 
commits orabortsits work, MTS takes note but 
doesn't end the transaction. Not until the par- 
ent component commits or aborts does MTS 
endthe transaction. This approach allows the 
same component binary to be used in its own 
transaction or combined with others into asin- 
gle transaction. -David Chappell 


mechanisms. The simplest is file-based 
persistence, where an object just loads its 
persistent data from an ordinary file. For 
more complex situations, there's also a 
COM-based solution called structured stor- 
age. With structured storage, something 
analogous to a file system is built inside 
every file, Made up of storages, which are 
like directories, and streams, which are like 
files, structured storage allows many COM 
objects (possibly running inside many dif- 
ferent applications) to share a single file. 

When a client program creates a COM 
object, it's the client's responsibility to tell 
that object where to find its persistent data 
(if it has any). For COM objects that need 
to load persistent data, then, clients must 
do two things: Create the object itself, 
then tell it where to find the persistent data. 
COM supports other kinds of persistence, 
too, but ordinary files and structured stor- 
age are among the most commonly used. 


Monikers 
For many clients, creating and initializing 
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Active Platform 
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Де Platform is Microsoft's view of the world. It uses ActiveX con- 
trols as a mechanism to interact with users and to automate 
everything from COM-enabled transaction processing (TP) monitors 
to Web servers. It has two parts: Active Server and Active Client. 
Active Server is really the middle tier, providing the location for 
business logic and primary application processing using compo- 
nents or Active Server Pages (ASP). The core technologies of Active 
Server include NT Server, Microsoft Transaction Server (MTS), data 


built into Microsoft Explorer 3 and 4, and it can be part of your client/serv- 
er application through ActiveX. 

For Windows shops, Active Platform provides a sound and scalable 
server-side application development platform. Since Active Server 
leverages commodity tools and technologies even with high-end prod- 
ucts such as TP monitors, small workgroup or intranet applications 
won't exceed the capacity of Active Server. While Active Platform tar- 
gets different environments, it's too dependent on Intemet Explorer to 
drivetheclient. Explorerisappearing onsome non-Windows platforms, 
but Windows is receiving the best support and the latest versions. 
= David S. Linthicum 


management services, directory services, 
Web services, and network services, MTS 
combines traditional TP monitor fea- 
tures, such as thread pooling and data- 
base multiplexing, with the Microsoft com- 
ponent-based programming model. 
Other components of Active Platform, 
| such as data management services, 
leverage OLE ОВ and ODBC to access 
data sources like DB2, Oracle, and 
SQL Server. Active Directory provides 
the directory services layer around Dis- 
tributed COM (DCOM), allowing remote 
objects to find each other on the network. 
The Web services are built around Inter- 
net Information Server (IIS), providing 
| scripting mechanisms through ASP for 
| server-side Web application develop- 
ment. Network services are built around 
DCOM, allowing the controls to connect 
over the network through the synchro- 
nous MS-RPC. 

The Active Client is cross-platform. 
Microsoft is hoping to deliver technology 
to a broad range of operating systems, 
albeit on its own terms. The plan is to use 
standard HTML, Microsoft's flavor of the 
Java virtual machine (JVM), and ascripting 
engine using Microsoft's VBScript and 
JScript (Microsoft's version of JavaScript). 
So where do you find the Active client? It's 


a particular object instance is a perfectly 
acceptable thing to do. In some cases, 
though, it’s just too much to expecta client 
to do this. An object might require very 
complex initialization, for example, or a 
client might need to use many different 
kinds of COM objects, each of which has 
its own idiosyncratic requirements for cre- 
ation and/or initialization. To hide this 
kind of complexity, COM defines the 
notion of a moniker. 

A moniker isa COM object like any oth- 
er, but it has a special function: Each 
instance of a moniker object knows how 
to create and initialize exactly one other 
specific COM object instance. Monikers 
do what clients could do for themselves— 
object creation and initialization—but 
they hide the details from their clients. 


/w.byte.com 


The ActiveX World 


[e.g., Internet Explorer) | 


etaddard protocols: 
HTTP, TCP/IP, IPX/SPX | 


Intranet, Internet, 
extranet 


| Standard protocols: 
HTTP, TCP/IP, IPX/SPX 


Active Platform's parallel architectures enable high 
component mobility from client to server. 


But wait—monikers are themselves 
COM objects, and they have their own per- 
sistent data (if they didn't, they'd have no 
idea what object they referred to). To use 
a moniker, then, a client must first create 
and initialize that moniker, then ask it to 
create and initialize the object it refers to. 
This seems patently stupid. Why can't 
the client just create the ultimate target 
object itself? What benefit does the 
moniker provide? 

In many cases, the answer is "Nothing." 
Clients of COM objects often create and 
initialize those objects themselves, eschew- 
ing monikers entirely. But there are times 
when creating and initializing a COM 
object is so complex, so idiosyncratic, or 
just so painful that relying on a moniker 
can simplify a client's life. One example 


is connecting to a linked document in OLE, 
which was the first use of monikers, but 
there are many others. Microsoft's Inter- 
net Explorer, for example, relies on 
monikers every time a user accesses a URL. 


Automation 


Like other kinds of objects, COM objects 
provide methods that their clients can call. 
Those methods are provided through 
interfaces that group methods into unique- 
ју named collections. COM objects today 
can choose to expose their methods 
through two different kinds of interfaces. 
The first option, called vtable interfaces, 
works very well when the clients that will 
call those methods are written in C++. 
The second choice, called dispatch inter- 
faces (usually shortened to dispinterfaces), 
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ownloading executable con- 

tent from unknown Web sites 
might be risky. Who knows what 
this little applicationis going to do 
once it's on your system? Two 
main security concepts have 
emerged to combat malicious exe- 
cutables: code signing and the 
sandbox model. 

ActiveX uses code signing, 
specifically the Microsoft Authen- 
ticode technology. Authenticode 
allows you to verify the origin of a 
control and thus assess its relia- 
bility and safety. И a control 
destroys your system, at least 
you'll know whom to beat up. Inde- 
pendent certificate authorities 
(CAs) like VeriSign issue the dig- 
ital signatures to mark the code. 
Developers have to pay for the cer- 
tificates, and in order to be con- 
sidered for a certificate you must 
pass through a screening pro- 
cess. The digital signature is 1024 
bits and thus essentially impossi- 
ble to reverse engineer. 

Authenticode is based on 
Microsoft's code-signing propos- 
al now being evaluated by the 
World Wide Web Consortium. 


Story | ActiveX Demystified 


ActiveX Security 


Authenticode uses X.509 v3 cryp- 
tography certificates as well as the 
PKCS #7 and #10 signature 
standards. The digital signature 
uses both a public key and a pri- 
vate key, known as a key pair. Only 
the private key owner knows the 
private key, while the public key is 
available to the world. The private 
key is used to generate ће signa- 
ture, and the public key is used to 
validate it. 

The Java sandbox, in contrast, 
provides highly restrictive securi- 
ty. An applet can't perform unau- 
thorized system functions (e.g., 
allocate memory) or read and write 
from disks or other devices. 
Because some developers have 
found the sandbox too restrictive, 
recentversions of the Java Devel- 
opment Kit also support code 
signing and different degrees of 
protection. Consequently, if an 
applet is signed and trusted, it 
might be able to exit the sandbox 
into another protection domain 
whereitmay be able to dofile I/O, 
for example. 

Cost is also an issue. If you're 
going to add a signature to your 


Authenticode(tm) Secunty Technology 
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Authenticode warns you that you're about to install some 
bit of software, but it doesn't protect you after you click Yes. 


code, you have to pay the СА. 
While larger software develop- 
ment shops won't feel the pain, 
those that create shareware in 


their basement might not be able 

to afford the certification or pass 

the CA's background check. 
-David S. Linthicum 


works very well when clients are written 
in simpler languages such as Visual Basic 
(although they’re also usable from C++ 
clients). For reasons related again to mar- 
keting, exposing methods using dispinter- 
faces has become known as automation. 

The name “automation” was applied 
because of how dispinterfaces were first 
used. Developers of desktop applications 
wanted to allow other software to make 
use of their applications’ functions. This 
is a Situation tailor-made for COM, since 
its raison d’étre is to allow one piece of 
software to expose its services to another. 
Because most of the code that would make 
use of those applications’ services was 
expected to be written in Visual Basic, 
the applications’ developers chose to 
expose their methods using dispinterfaces 
rather than vtable interfaces. And since 
doing this allowed writing programs that 
could automatically carry out, say, repet- 
itive spreadsheet tasks that would other- 
wise have been done by hand, using dispin- 
terface methods came to be known as 
automation. 


60 BYTE SEPTEMBER 1997 


Today, dispinterfaces are used in all kinds 
of situations, many of which have nothing 
to do with automating the use of a desktop 
application. Still, the name has stuck, 
adding one more confusing term to an area 
that already has more than its share. 


Distributed Computing 


COM’s first incarnation assumed COM 
objects and their clients were running on 
the same machine (although they could 
still be in the same process or in different 
processes). From the beginning, however, 
COM's designers intended to add the capa- 
bility for clients to create and access objects 
on other machines. Although COM first 
made its way into the world in 1993, Dis- 
tributed COM (DCOM) didn't appear until 
the release of Windows NT 4.0 in mid- 
1996. Unquestionably an important part 
ofthe ActiveX family, DCOM 15 now avail- 
able for Windows 95 as well (but don't 
hold your breath waiting for a Windows 
3.1 version—Microsoft says that’s not 
going to happen). 

DCOM really doesn't change much 


about how a client creates and interacts 
with a COM object. In fact, it might not 
change anything at all—a client can use 
exactly the same code to access local and 
remote objects. In many cases, though, a 
client might choose to use a few DCOM 
extras (although these extrasalso work for 
local objects—COM’s designers have 
worked hard to let clients remain unaware 
of where their objectsare running). DCOM 
also includes a distributed security mech- 
anism, providing authentication and 
data encryption. Windows NT 5.0, sched- 
uled for release next year, will add support 
for Kerberos and other security proto- 
cols to DCOM. And to locate COM objects 
on other machines, DCOM today can make 
use ofsimple directory services such as the 
Domain Name System (DNS). Again, NT 
5.0 will broaden the choices, adding sup- 
port for Microsoft’s Active Directory, 
which is based on DNS and Lightweight 
Directory Access Protocol (LDAP). 
DCOM's traditional nemesis has been 
the Object Management Group’s Com- 
mon Object Request Broker Architecture 


(CORBA), which is embodied in many 
commercially available products, such as 
Iona's Orbix and Visigenic's VisiBroker. 
More recently, Java's Remote Method 
Invocation (RMI) has emerged as another 
choice for supporting distributed objects. 
Unlike CORBA and DCOM, both of which 
allow communication between objects 
written in various languages, RMI is 
focused on communication between 
objects implemented in Java. This limita- 
tion certainly adds some constraints, but 
it also makes RMI very simple to use. Fur- 
thermore, RMI's developers had the lux- 
ury of designing their protocol specifical- 
ly for Java, allowing them to make it an 
excellent match for the language's fea- 
tures. (COM, onthe other hand, must deal 
with translations among the type systems 
of various languages, something that's 
almost never pleasant.) 

Writing a DCOM server that can han- 
dle only a couple of clients is relatively 
straightforward. However, building a 
DCOM server that can effectively handle 
acouple hundred clients, or a couple thou- 
sand, is much more complex. 

To make writing scalable DCOM servers 
easier, Microsoft has released the Micro- 
soft Transaction Server (MTS). While MTS 
does provide support for transactions, it 
also provides services such as automatic 
threading and intelligent object reuse. 
Even applications that don't need trans- 
actions can benefit from using MTS since 
it makes writing scalable servers much eas- 
ier; in fact, Microsoft encourages devel- 
opers to write their MTS applications in 
Visual Basic, hardly a traditional choice 
for people creating industrial-strength 
servers. Every MTS application must be 
written as one or more COM objects, 
implemented in DLLs. To a client, MTS is 
typically invisible—the client just creates 
and uses COM objects as always. 


Standards for Components 


Component-based application develop- 
ment holds the promise of building appli- 
cations the same way we assemble elec- 
tronics: out of prebuilt component parts. 
COM-based components for the desktop 
are known as ActiveX controls. (À very 
common terminological mistake is to con- 
fuse “ActiveX,” a label for a broad family 
of technologies, with "ActiveX controls," 
a specific technology in that family.) Ап 
ActiveX control is just а COM object that 
follows certain standards in how it inter- 
acts with its client. For example, an 
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Java and ActiveX 


e debate rages on: Java versus ActiveX. 

To understand the debate, though, it's 

important to remember that both "Јама" and 

"ActiveX" are labels applied to a broad 
range of technologies. 

ActiveX controls and JavaBeans are defi- 
nitely competitors, however, and develop- 
ersmust makea choice when creating a com- 
ponent. But they're not mutually exclusive: 
Each is suited to particular situations. 

Both ActiveX controls and Java applets 
and Beans support the "download once run 
many times" architecture. In the case of Java 
applets, the Java virtual machine (JVM) inter- 
prets the bytecode and controls access to 
system resources. The JVM removes the 
applets from the details of the host OS, and 
thus applets can run on any platform that sup- 
ports the JVM. Most do. ActiveX controls, by 
contrast, have to registerthemselves with the 
Windows registry andexecute as native Win- 
dows applications. 

The trade-off is portability versus native 
look and performance. Any version of Java 
code is cross-platform as long as the ЈУМ 
supports that platform. But Java's perfor- 
mance is less than stellar, and by default the 
security subsystem of Java does not allow 
access to native features suchas file УО and 
devices. Thus, Java is the best bet for those 


ActiveX control must expose its methods 
via automation, i.e., using dispinterfaces. 
This standardized interaction allows the 
same control to be used in many different 
contexts. Behind its standard interfaces, 
an ActiveX control can do virtually any- 
thing, and controls implementing all kinds 
of functions are available from various 
software companies today. 

ActiveX controls are written as DLLs, 
and so they must be loaded into some kind 
of container—they can't run on their own. 
Thearchetypal container for ActiveX con- 
trols was Visual Basic (why do you think 
controls were required to use dispinter- 
faces?), but today there are many more 
choices. An especially important example 
ofacontrol container today is Microsoft's 
Web browser, [Internet Explorer. In fact, 
the realization that a Web browser could 
be a control container (and recognition 
that Java applets might otherwise come to 
own this market) caused Microsoft to 
significantly change both the technology 
and the name applied to COM-based desk- 
top components. 

What are now known as ActiveX con- 


shops that have to support a hodgepodge 
of operating systems and processors and 
don't mind having to write an application 
around the security features. 

While Javais the jack-of-all-trades, ActiveX 
isthe masterof one: Win32. ActiveX controls 
function exactly like native Windows appli- 
cations and thus have access to all native fea- 
tures such as print queues, file /О, and even 
memory. For security, ActiveX depends on 
Microsoft's Authenticode system (see 
"ActiveX Security; page 60). The use of the 
native features of Windows means that 
ActiveX controls run at native speed, typi- 
callyfaster than their Java counterparts. More- 
over, most popular client/server tools, such 
as Visual Basic, Delphi, and PowerBuilder, 
now support ActiveX control development 
using the native languages of thetools. Final- 
ly, many Windowstools and applications can 
make use of ActiveX controls, so they aren't 
confined to your browser. 

Which is for you? Consider them both for 
their strengths and their weaknesses. It's okay 
to leverage ActiveX controls forhomogenous 
Windows applications, while Javais afiner fit 
for cross-platform situations. It's better than 
force-fitting applications in the name ofa stan- 
dard, or worse, a religious crusade. 

-David S. Linthicum 


trols were originally called OLE controls, 
and they were required to implement a 
large number of methods. This made them 
big, but so what? They were loaded off a 
machine's local hard drive into a contain- 
er such as Visual Basic. Whether a control 
was a few hundred kilobytes or a couple 
megabytes made no significant difference, 
went the logic. Вис а control were loaded 
into a Web browser, there was ап excellent 
chance that that control would first be 
transferred across a slow phone connec- 
tion to the Internet. Now, a control's size 
mattered crucially, and to require its cre- 
ator to implement any more than the 
required minimum would needlessly 
increase its download time. Accordingly, 
at about the same time it changed the 
name, Microsoft decreed that what were 
now called ActiveX controls could imple- 
ment only those features that were 
absolutely necessary for that control— 
no more needless obesity was required. 
For several years, the primary com- 
petitor to ActiveX controls was OpenDoc, 
promoted by Apple and IBM. Today, how- 
ever, both of OpenDoc'ssponsoring orga- 
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nizations have officially declared it dead. 
Instead, most of the anti-Microsoft forces 
have lined up behind JavaBeans, a Java- 
based componentarchitecture. Unlike con- 
trols, which are largely tied to Windows and 
distributed as machine-specific binaries, a 
JavaBean can run anywhere. The trade-off, 
of course, is that a Bean can’t take full advan- 
tage of its local environment without com- 
promising that portability. For many appli- 
cations, such as writing a component that 
can be downloaded from the public Inter- 
net, JavaBeans is an excellent choice. 
Today, there 15 a large and rapidly grow- 
ing market for desktop components, near- 


ly all of which are built as ActiveX controls 
(relatively few JavaBeans are available 
now). Standards for server components 
have been slower to arrive, however. On 
the desktop, Web browsers and program- 
ming environments such as VB and Power- 
Builder are obvious choices for contain- 
ers, but what should a server container be? 
Well, one excellent choice fora server-side 
component container is a transaction serv- 
er—and Microsoft 15 touting its own, MTS. 

Microsoft’s competitors are loath to see 
MTS and NT gain substantial ground. 
The most promising of their efforts to cre- 
ate astandard for server-side components 


isan extension of JavaBeans called Enter- 
prise JavaBeans. This specification defines 
interfaces to a transaction server, not 
unlike MTS, and its supporters hope to 
convince independent software vendors 
to write their server components as Beans 
rather than COM components. Microsoft 
is ahead in this market—MTS shipped in 
late 1996, while the Enterprise JavaBeans 
specification is quite new, and products 
supporting it aren't yet available. 


The Future of ActiveX 


It's fair to say that the ÁctiveX technolo- 
gies will always be most at home in the 


Tools for Building Controls 


S ActiveX becomes more 

popular, more ActiveX control 
development tools are appearing. 
Since ActiveX is language-inde- 
pendent, almost any traditional 
development tool can build and 
deploy ActiveX controls. The most 
popular tools include Borland's 
Delphi, Powersoft's PowerBuilder, 
and the arsenal from Microsoft, 
featuring Visual Basic, Visual C++, 
and Visual Ј++. 


Frameworks 
There are several ways to create 
ActiveX controls using 3GLs, 
including: 
% Using the Microsoft 
Foundation Classes (MFC) 
ж Using the ActiveX Template 
Library (ATL) 
% The Вазест Framework 
Most current ActiveX develop- 
ment uses MFC because MFC 
has been around the longest and 
many С++ developers know it. 
Also, unlike the other techniques, 
МЕС enables developers to con- 
centrate on the behavior of the 
object rather than the interface. 
The downside (especially for Inter- 
net distribution) is the size of the 
controls and the need fora run-time 
DLL to exist with the container. 
ATL is able to generate code 
each time you need it using tem- 
plates. Thus, you don't need 
libraries or DLLs that have to ship 
along with the control. ATL re- 
quires that you derive a class from 
several base classes existing as 
templates. Typically, developers 
will use the ATL wizard to create 
the classes automatically. ATL also 
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has drawbacks. It's much more dif- 
ficultto deal with interfaces using 
ATL since you must create each 
interface you need for your appli- 
cation. Also, ATL does not support 
the Class Wizard that's able to 
automatically keep the Object 
Description Language and inter- 
face definition language files in 
synch with your code. The wizards 
leave alot to be desired. 

BaseCtrlis alightweight library, 
very much like ATL, but without the 
templates. Вазе Си! is so light- 
weight, in fact, that Microsoft does 
not support it. Several skeleton 
controls come with BaseCtrl. 
While Вазе Си provides an easy- 
to-understand ActiveX control 
development model, it's not that 
much easierthan ATL, and it does 
not provide as much flexibility. For 
now, it's a poor choice for ActiveX 
control developers. 


Tools 
Microsoft's Visual С++ was the 
firsttool to provide capabilities for 
creating ActiveX controls. Today 
it provides the most control for 
ActiveX developers. Visual Ј++ 
can also create ActiveX controls. 
This keeps many Java purists up at 
night, and it's a good comeback 
for Microsoft when arguing the 
ActiveX-versus-Java issue. 
Although two of Borland's devel- 
opment tools-JBuilder and Intra- 
Builder-get much attention, Delphi 
3.0 and С++ Builder are the only 
Borland tools able to create 
ActiveX components. Borland calls 
Delphi's ActiveX developmentfea- 
tures Active Inside. The idea is to 


ӛтезазиабавеалвеоовфодеотоотФфотовтоогезавасавтатан 


x Те Tools 


dh 
Миа! Basic 

Delphi 

Visual C++ 

PowerBuilder 

Visual J++ 


JScript 


Scripting tools 
VBScript 
JavaScript 


Desktop Apps 

Word 

Excel 

WordPerfect 

Other OLE-compliant | 


| apps 


Part of ActiveX's flexibility is the nu mber 
of ways you can develop with it. 


turn any Delphi Window into an 
ActiveX form. Active Inside pre- 
pares your new control for deploy- 
ment on the Web. Delphi is also 
able to link your control to COM or 
DCOM for links to other objects. 

PowerBuilder 5.0 is a client/ 
server development tool redone 
for use as an ActiveX factory. 
PowerBuilder is able to deploy 
Data Windows (the core of 
PowerBuilder application devel- 
opment) as ActiveX controls, and 


it allows current PowerBuilder 
developers to use familiar features 
such as the PowerScript pro- 
gramming language. 

Microsoft has probably the best 
tools for creating ActiveX controls. 
Visual Basic 5.0, for example, 
allows developers to use the 
friendly visual programming envi- 
ronment of VB and the native Visu- 
al Basic for Applications language 
to create controls. 

- David S. Linthicum 
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SuperClear. It's the latest advancement in 
screen performance and, not surprisingly, 
it comes from ViewSonic? the biggest 
company in display technology and the 
leader in the 17" (various viewable) market. 


The focus is on clarity. 

The .26mm dot pitch G773 17" (16.0" view- 
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world of Windows and Windows NT. But 
no matter how much Microsoft pushes its 
operating systems, most organizations will 
always have some diversity—single-ven- 
dor environments just aren’t in the cards. 
Accordingly, Microsoft is working to make 
COM, DCOM, and some other parts of the 
ActiveX family available on other operat- 
ing systems. Microsoft already provides 
ActiveX support for the Macintosh, includ- 
ing support for ActiveX controls (since 
Microsoft Office now depends heavily on 
COM, Microsoft had little choice but to 
support COM in that environment). Soft- 
ware AG is porting these technologies to 
various flavors of Unix and to IBM's OS/390 
(the current name for the venerable MVS 
operating system). Digital and HP have also 
committed to providing these technologies 
on their systems, again by porting Micro- 
soft’s code. 

COM has become a crucial part of the 
software infrastructure in the Windows 95 
and Windows NT environments. But there 
are still plenty of uncertainties about the 
future. Will Microsoft succeed, for exam- 
ple, in making COM а viable multiplatform 
technology? Fitting Windows NT servers 
into existingenterprises will all but require 
that DCOM and other distributed ser- 
vices be available on non-Microsoft plat- 
forms. The process has taken longer than 
expected, and while many organizations 
have made promises in thisarea, not much 
code is actually shipping. Meanwhile, both 
CORBA-based products and Java's RMI are 
successfully running in multi-OS envi- 
ronments today. The more time passes 
before multiplatform DCOM becomes a 
reality, the larger CORBA and RMI lead 
will become. 

What about the contest between 
ActiveX controls and JavaBeans? Compo- 
nentware is the nextgreat wave in software 
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key factor in the move 

to make ActiveX a multi- 
platform technology is 
Microsoft's much-publicized 
dealings with the Open 
Group. Formed from the 
merger of X/Open and the 
Open Software Foundation, 
the Open Groupis one ofthe 
last remaining organizations 
from the heyday of open sys- 
tems. It's been widely report- 
ed that Microsoft was giving 
control of core ActiveX tech- 
nologiestothe Open Group. 
Buta careful reading of what 
Microsoft has actually said on 
the subject makes clear that 
this isn't the case. 

The initial Microsoft press 
release on this topic, dating 
from July 1996, begins, 
"Microsoft Corp. today an- 
nounced plans for fulfilling its 
vision of openness for 
ActiveX by transitioning 
specifications and appropri- 
ate technology to an industry- 
standards body“ This is not 
quite the same thing as giv- 
ing control. Later that year, 
Microsoft group vice presi- 
dent Paul Maritz stated that 


-the goal of the process was 


to “make sure that the tech- 
nology is made available to 


the industry in an open man- 
ner and ensure that there is 
an efficient, open process for 
the future" 

In the October, 1996, an- 
nouncement reporting the 
results of a vote taken by 
potential participants in the 
ActiveX standardization pro- 
cess, Microsoft states, "The 
Open Group has been 
selected by Microsoft 
ActiveX stakeholders to pro- 
vide leadership in the evolu- 
tion and deployment of 
ActiveX core technologies” 
Note again that the word 
*control" is never used, The 
announcement goes on to 
say, "The Active Group, to be 
formedunderthe auspices of 
The Open Group, will man- 
age the evolution of ActiveX 
technologies. It will take 
advantage of The Open 
Group services ..." 

What seems most likely 
here is that the future direc- 
tion of COM and ActiveX 
technologies will still be 
determined by Microsoft. The 
Active Group will be com- 
posed of companies that 
want to promote and prolif- 
erateCOMand DCOM tech- 
nologies. The Active Group 


will, as Microsoft has stated, 
make use of the Open 
Group's services where rel- 
evant or needed, but they will 
not be under its thumb. For 
example, the Open Group 
has a mechanism in place 
for licensing software on an 
equal basis to all comers, and 
Microsoft has allowed them 
to license the cade for COM 
and DCOM to other vendors. 
But the Active Group's pri- 
mary purpose will be prolifer- 
ation and promotion, not pro- 
viding a formal venue for 
defining the future of Activex. 
This arrangement is remi- 
niscent of the Java world, 
where a single vendor (Java- 
Soft, i.e., Sun) takes input 
from other vendors and 
users, then determines tech- 
nology directions based on 
that input and on its own 
desires. Both leading object 
technologies-ActiveX/COM 
and the Java environment- 
are now controlled by single 
vendors. Our industry has 
finally learned a crucial les- 
son: Technologies controlled 
by slow-moving standards 
bodies can't keep up with 

rapidly changing markets. 
-David Chappell 


development, whether that software runs 
in a Web browser or somewhere else. 
ActiveX controls are ahead today, but with 
the demise of OpenDoc, all of Microsoft's 
opponents have rallied behind a single 
competitor. If only because of users’ desires 
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to avoid monopoly, JavaBeans will very 
likely acquire some market share. 

COM has grown to play a key role in 
Microsoft's Internet strategy, its applica- 
tions, and even its operating systems. And 
as with all living software technologies, 
enhancementsto COM are on the way. But 
whatever labelisapplied to the coreCOM- 
based technologies—originally OLE, now 
ActiveX, and tomorrow perhaps some- 
thing else—COM’s importance shows no 
signs of declining. Aslongas Windows and 
Windows NT are important operating sys- 
tems, the ActiveX technologies will play 
а significant role in our lives. EJ 


David Chappell (david@chappellassoc.com) is 
principal of Cbappell & Associates, an educa- 
tion and consulting firm in Minneapolis. David 
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Publish or Perish 


Solutions to overworked networks and unruly software 
distribution are just part of P&S. 
By Richard Hackatborn 


large stock-brokerage firm on Wall Street has diffi- 
culty getting the right data to its traders. It imple- 
ments a publish and subscribe (P&S) trading system 
to distribute general news and stock information. À 
successful software vendor of CAD tools has a big problem with 
handling customer support. It designs a P&S problem-tracking 
system to manage the daily flow of thousands of customer 
requests. À global manufac- 
turer ofoil-drilling equipment 
hasa messy situation tracking 
material and finished goods 
on its shop floor. It installs a 
P&S materials-handling sys- 
tem that tracks jobs at each 
step in the manufacturing 
process. 

Notice a pattern? All these 
involve complex business 
processes with ever-changing 
objectives. Sounds a bit like 
your business? If so, P&S may 
solve your problems. 


No More R&R 


For 30 years, the basic para- 
digm of computing has been 
request and reply (R&R). Àn 
application requests specific 
data or services, and a sub- 
routine replies with it. 

But the R&R paradigm is 
running out of gas. In the 
dynamic and uncontrolled 
environments of present-day 
enterprise systems, an appli- 
cation no longer has the lux- 
ury of knowing when and 
what to request. 

P&S coordinates the components of distributed applica- 
tions. The concept started hundreds of years ago with newspa- 
per publishing. Recently, it has been applied to a variety of prod- 
ucts that coordinate complex distributed applications or replicate 
diverse information content. P&S isa connectivity paradigm that 
separates the role of producer from consumer via an intermedi- 
ary, called the broker (see the figure “R&R vs. P&S” on page 
66). The broker manages the interactions so that neither the pro- 
ducer nor consumer need know much about the other. The archi- 
tecture is decoupled or loosely coupled. 

With P&S, a relationship is maintained by the broker to cou- 


ple producers with consumers, as contrasted with a momentary 
interaction of R&R. This relationship is called achannel (or sub- 
scription, subject, or buffer). By reversing the ordering from 
R&R, the producer initiates the interaction by publishing a 
message to the broker. 

The traditional way of linking data producers with data con- 
sumers is to design the system so that those links are static—hard- 
wired into module linkages 
and procedural calls. As we 
move into increasingly dy- 
namic and complex envi- 
ronments, we no longer 
have the luxury of hard- 
wiring those links. Produc- 
ers and consumers often 
appear and vanish. We need 
a mechanism to efficiently 
match producers with con- 
sumers in a dynamic fash- 
ion. Adding flexibility and 
adaptation to system archi- 
tectures is the role that P&S 
is fulfilling. 


Three Business 
Problems 


Because the P&S arena is 
emerging from several com- 
plex technologies, it is very 
confusing. The terminology 
is nonstandard, and every- 
one uses the terms message, 
channel, and event with sub- 
tle variations in meanings. 

To understand the tech- 
nologies and terminology 
better, you must understand 
the business problems that 
P&S aims to solve: coordinate processes, replicate content, and 
inform people (see the table “P&S Solves Business Problems" on 
page 67). 

Coordinate processes. Typically, this means tracking a busi- 
ness activity. Cutting quite deep, P&S has become an alternative 
to traditional application-development methodologies—a dif- 
ferent way of thinking about system architectures. Rather than 
catering to a logically centralized database, P&S is used as the 
event-driven coordination of applications through the distri- 
bution of messages. The focus is on significant changes that occur 
in business processes, such as a customer ordering a product. 

continued 
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Managing Data 


Once the message flows from the pro- 
ducer to the consumer, it is treated as non- 
persistent (i.e., thrown away). 

Replicate content. Somewhere there 
existsa persistent data store, such asa rela- 
tional database or Web site. The infor- 
mation stream is closely linked to some 
part of that persistent store and represents 
the changes that are occurring within it. 

inform people. This is the essence of 
newspaper publishing, but P&S shifts the 
activity into a global scope and customiz- 
able context. 

These three areas are similar in many 
respects. “We distinguish between con- 
tent-push versus process-push,” says 
Mike Kennedy of the Meta Group. 

Coordinating processes often assumes 
that a database is part of the system. Ful- 
filling a customer order assumes a data- 
base of customers and inventory. Repli- 
cating content is driven by events that 


change the database. The inventory data- . 


base changes because customer orders are 
being fulfilled. And informing people 
assumes a common knowledge base and 
a world that is constantly changing. 
Coordinating processes usually re- 
quires a strongly typed message structure 
and may or may not be closely associated 
with a common database. Replicating 
content usually assumes a strong linkage 
to a database of some sort. It can vary 
greatly in the degree of message structure 
(from SQL INSERT statements to re- 
freshed Web pages). Finally, informing 
people usually has a low message struc- 
ture, which may or may not require a com- 
mon database to understand messages. 


The Emerging Architecture 


P&S is a coordination mechanism that 
matches and links producers with con- 
sumers mediated by a broker. Producers 
are sometimes called providers or pub- 
lishers, and consumers are sometimes 
called subscribers. 

“The role of broker is critical with 
P&S," states Mitch Kramer of the Patricia 
Seybold Group. “It decouples producers 
from consumers so that they don't need 
to know about each other." 

The broker establishes a channel to 
manage a stream of similar messages. 
Channels relieve the burden for the pro- 
ducer or consumer to maintain currency 
(see the figure “Free Subscription" on 
page 67). Thebroker maintains a channel 
as long as a producer publishes or a con- 
sumer subscribes. This duration may last 
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from a few seconds up to a few years. 

By decoupling the producer-consumer 
relationship, the security of both parties 
can be enhanced, allowing either one to 
participate anonymously. Producers 
could also share or transfer subscrip- 
tions to balance loads or specialize in 
certain areas. Further, the P&S mecha- 
nism could form multilevel value-added 
chainsin which a consumer can add value 
to the data and republish the result to 
another group of consumers. 

А message is usually divided into a 
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header—structured data common to all 
message types—and a body— variable 
data specific to a certain message type. 
The body may contain free-form text, 
HTML Web pages, attribute-value pairs, 
and such. 

Finally, a market is formed when a high 
level of activity occurs among a group of 
producers and consumers over one or 
more channels. Like the dynamics of nor- 
mal markets, the dynamics of markets in 
P&S systems are a major indicator for 
directions to evolve these systems. 


Basic Interactions 


Here's how it works (see the figure "The 
Publish and Subscribe Architecture" on 
page 68). À producer registers with the 
broker fora specific channel. This action 
may cause the broker to create the chan- 
nel and establish its characteristics. Con- 
sumers inquire about available channels. 
If a desired one is found, the consumer 
subscribes to it. Later, the producer pub- 


lishes a message to a channel. The broker 
delivers the message to the proper set of 
consumers subscribing to the channel. 

In some situations, direct interaction 
between a producer-consumer pair is 
desirable. Such a direct link is required for 
highly volatile or massive data, along with 
applications requiring efficient high- 
volume transactional semantics. 

А final aspect of the above interac- 
tions is the possible monetary exchange 
among producers, consumers, and the 
broker. As critical systems extend beyond 
the boundaries of a company, an explicit 
financial incentive must be established to 
ensure stable operations. Although elec- 
tronic commerce is rapidly increasing in 
various areas, no examples of monetary 
exchange with P&S have occurred. 


Practical P&S 


There are several key issues to resolve in 
any practical application of P&S. How do 
you define channels? Set level of service? 
Privileges? 

Channels and namespace. The first 
issue is defining channels, especially the 
namespace. À channel represents a stream 
of important business events or informa- 
tion resources. Defining your channels 
implies defining your business processes. 
Likewise, naming (or addressing) your 
channels implies how the P&S applica- 
tions will support your business processes. 
Mostargue that the naming should be fed- 
erated, so that there is a shared responsi- 
bility among producers and the broker, 
similar to domain names in the Internet. 

The message header usually contains a 
structured field for a subject (or object 
type name). If the naming of messages 
uses this subject field, the P&S mechanism 
is subject-based. In contrast, if the nam- 
ing is dependent on the content of the 
message body, it is content-based. Subject- 
based is more efficient, while content- 
based enables more flexibility for the con- 
sumer to specify which messages are 
processed. Content-based naming may 
also imply that the message body has some 
self-defining format so that the broker can 
filter on various equivalence operators in 
addition to simple string matches. 

QoS. The second issue is the level (or 
quality) of service, usually dependent on 
the reliability of message delivery. The 
typical levels of service are best-effort, 
reliable, guaranteed, and transactional. 
Best-effort implies that the broker uses an 
efficient (but without error correction) 


transport, such as UDP. Reliable implies 
that the broker uses a less efficient (but 
with error correction) transport, such as 
TCP. Guaranteed implies that the broker 
queues the message on permanent stor- 
age until it is ensured that the consumer 
has received the message. 

Finally, transactional implies that the 
broker manages a transaction among the 
producers and consumers, so that any 
actions by all parties are committed or 
aborted in unison. Among the various 
products, the scope of the transaction 
boundary is confusing and depends on 
whether the perspective is from the pro- 
ducer or consumer viewpoint. 

Pull vs. push. The topic of push proto- 
cols has received much industry visibility 
recently as the preferred alternative. The 
problem occurs when the broker sends a 
message to the consumers that have sub- 
scribed to that message. If the number of 
consumers is small, each one can pull its 
message from the broker via periodic 
polling, or the broker can send the mes- 
sage multiple times, once for each con- 
sumer. As the number of consumers rises 
to millions, both approaches rapidly de- 
grade network performance. In other 
words, approaches using pull and also 
simple push do not scale. Mark Bowles of 
TIBCO notes, "Scalability is poor for sim- 
ple point-to-point solutions." 

The essence of true push for P&S is 
twofold. First, the consumer receives its 
message asynchronously. Àn interrupt 
occurs at some level to switch the con- 
sumer's attention to the new message; 
thereis no background polling by the con- 
sumer. Second, the message is multicast 
by the broker to many consumers. The 
broker initiates a message that is effi- 
ciently distributed to the proper con- 
sumers. Efficient multicasting implies 
hardware assistance buried in network 
routers, hence limiting networks to ho- 
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messages kept current by the broker. 


mogeneous equipment. Atthe heart of the 
debate over efficient multicasting is IP 
multicasting for TCP/IP (see “Multicast to 
the Masses,” June BYTE). 

Privileges. The fourth issue is specify- 
ing and managing privileges for produc- 
ers and consumers. Like that of a database 
system, it is necessary to have a secured 
environment in which all parties are 
authenticated and then assume a set of 
privileges that limit their actions. 

Configuration. The final issue is the 
configuration for the P&S architecture. 
Vendors typically describe their imple- 
mentations in terms of bus, hub and 
spoke, and snowflake (see the figure “Lay 
of the Land” on page 70). 


Key Players 


P&S is emerging from many diverse prod- 
uct categories (see the figure “Where 
They Fit” on page 70). There is a rapid 
blurring among categories caused by nor- 
mal market pressures. As P&S matures, 
these categories may become useful only 
for historical background. 

Messaging. Messaging transports (also 
called message-oriented middleware, or 
МОМ) start with simple protocols for 
sending a message packet from pointA to 
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point B in a reliable and efficient man- 
ner. The inherent store-and-forward 
mechanism of message transports has 
been extended in numerous ways, one of 
which is P&S. Asan outgrowth of sending 
one message from point Ато many point 
Bs, the idea of shared buffers and sub- 
scribers emerged. 

Some products are TIB/ Rendezvous, 
from TIBCO; Velociti, from Vitria; Smart- 
Sockets, from Talarian; NEONet, from 
New Era of Networks; and ActiveWeb, 
from Active Software. 

Since 1986, TIBCO (formerly Tekne- 
kron, now part of Reuters) has established 
aclient base in the trading systems of Wall 
Street with its The Information Bus (TIB) 
middleware. Using a subject-based nam- 
ing scheme, TIB/ Rendezvous multicasts 
packets so that only selected destina- 
tions receive the packet, usually by the 
hardware-assisted IP multicasting. 

Vitria’s Velociti is a newcomer that 
takes a direct aim at TIBCO. It broadens 
protocol support beyond IP multicasting 
by adding support for Common Object 
Request Broker Architecture (CORBA) 
IIOP. *The key issues are defining the 
channel and event scheme, along with 
specifying the required quality of service," 
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states Dale Skeen, cofounder and chief 
technologist. 

SmartSockets, from Talarian, an indus- 
try veteran since 1989, emphasizes its abil- 
ity to provide fault tolerance and unlim- 
ited scalability in traditional mainframe 
and Unix environments, along with NT. 
Tom Laffey, cofounder and CTO of Talar- 
ian, says, *For load balancing, Smart- 
Sockets can push messages to the sub- 
scriber that is least busy." 

NEONet has a message broker con- 
trolled by a rule-driven engine that trans- 
forms the message flow. Consumers cre- 
ate subscriptions that are based on message 
content, rather than predefined naming or 
categorization by the publisher. 

At the fringes of messaging is Аспуе- 
Web, which adopts a strong Web flavor 
with Java-based tools. Rafael Bracho of 
Active Software says, “ The focus of Active- 
Web is on attacking the heterogeneity 
problem by integrating diverse legacy sys- 
tems and loosely coupled information re- 
sources." The configuration is hub and 
spoke, with the spokes as a variety of 
adapters into information resources. 

As Evan Bauer of Giga notes, “The 
most frequent implementation of P&S à 
la messaging is the homegrown variety 
using IBM MQ." A popular alternative for 
many knowledgeable customersis to take 
amature messaging product and add P&S 
functionality in your application. IBM rec- 
ognizes this situation and isincreasing the 
P&S services in MQ. 

Distributed objects. The concept of a 
broker achieved industry visibility with 
the Object Management Group's (OMG) 
specification for CORBA, which built on 
the classical remote procedure call (RPC). 
The OMG extended CORBA to include a 
large set of object services, two of which 
are relevant to P&S: Object Event Noti- 
ficationService (push/pull events to/from 
channels) and Object Naming Service 
(bind IDL-like [interface definition lan- 
guage] names to a context similar to a 
Unix directory tree). The OMG is con- 
sidering several proposals to flesh out 
these services for full P&S support. 

Examples of object request brokers 
(ORBs) include Orbix, from Iona Tech- 
nologies; Entera, from Borland Open 
Environment; and DataBroker, from I- 
Kinetics. Several have extended the 
Object Event Notification Service with- 
in CORBA to support P&S, such as Open 
Horizon's Ambrosia. 

Nicholas Zaldastani, CEO of Open 
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Ө 
_Interact_ 


© The producer publishes data to the 
broker. 

Ө The consumer asks about specific 
data and then subscribes to the 
producer through the broker. 

© The producer notifies the broker of 
refreshed data. 


The Publish and Subscribe Architecture 


© The broker delivers the refreshed data 


to the consumer. 


© An interact link will deliver volatile or 


large amounts of data directly to the 
consumer. 


In a six-step process, a consumer can find out what 
a producer offers and start receiving it. 


Horizon, emphasizes that its focus is on 
handling significant events that affect 
your business. “Developers must learn 
to exploit event-based infrastructures and 
properly design the namespace for event 
routing,” he remarks. 

Another contender for distributed 
objects is Microsoft’s Distributed Com- 
ponent Object Model (DCOM), which 
forms the foundation for the ActiveX 
technology. Currently, there is no indica- 
tion that ActiveX is adopting the P&S 
approach, although Microsoft's MSMQ 
(formerly Falcon), SQL Server Replica- 
tion, and CDF-based Webcasting (de- 
scribed below) are close. 

Transaction monitors. Transaction 
monitors evolved from database and large 
transaction-processing systems, such as 
IBM's IMS and Customer Information 
Control System (CICS) suites. The focus 
is on distributed transactions across mul- 
tiple sites based on two-phase commit 
protocols (2PCs). 

Tuxedo, now from BEA Systems, is a 
classic example of this category. In a way 
similar to CORBA object services, the 
event management of Tuxedo has been 
extended. “The 2PC is integrated into Р&5 
and can coordinate among a variety of 
resources," states Ed Felt of BEA. "The 
provider can post a message to a broker 
that acts as a consensus taker. If all sub- 
scribers agree, the provider is allowed to 
commit its transaction." In addition, BEA 
has partnered with Digital Equipment to 
incorporate MessageQ, ObjectBroker, 
and SAP R/3 Wrapper into its product пе. 

Application Integration Server from 


Intermezzo Systems has a message broker 
driven by a transaction-processing mon- 
itor that coordinates several applica- 
tions to accomplish a business activity. 

Newsgroups. Lest we forget, good old 
e-mail has had P&S elements for a long 
time. Via group mailing lists, a producer 
(sender) can multicast a message to multi- 
ple consumers (recipients), who receive 
the message asynchronously. Add to that 
the concept of a BBS, and we have the 
Internet newsgroups, which are alive and 
healthy amid Web frenzy. Newsgroup cre- 
ation and threaded messages are impor- 
tant concepts to be absorbed into P&S. 

Workflow. Work-flow (or groupware) 
systems track a work item as it flows 
through the functional units of an orga- 
nization. Through some combination of 
a centralized control database and struc- 
tured e-mail messages, the responsibility 
for a work item passes from one person 
to another. There is now a strong con- 
vergence of traditional work-flow sys- 
tems with messaging and distributed 
objects, thus solving the problem of imple- 
menting large-scale work-flow systems in 
an adaptive and incremental fashion. 

As a P&S pioneer, Apple designed its 
Interapplication Communication (IAC) 
around a P&S variation for document 
management. A publisher shares a section 
ofa document (e.g., a spreadsheet). Asub- 
scriber obtains this content for another 
document. The Edition Manager main- 
tains the shared section within an edi- 
tion container. Thus, users can change a 
document, and the changes are propa- 
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Another product is NewsStand from 
Lotus. It extends Notes onto the Web by 
publishing Notes templates and manag- 
ing the security and approval of sub- 
scriptions. Several publications, such as 
BNS's Banking Report, use NewsStand for 
their electronic distribution. 

Webcasting. This category has been 
“pushed” into the industry's limelight 
recently. Webcasting (or Web publishing) 
is using Web technology to deliver recur- 
ring information through a push proto- 
col. Products are PointCast, Marimba's 
Castanet, BackWeb, I-Fusion, and Data- 
Manager. 

DataManager, from DataChannel, is 
adopting TIBCO's technology and empha- 
sizes its ability to efficiently multicast TCP 
packets, thus allowing scalability within 
large intranet environments. David Pool, 
president of DataChannel, says, *But 
what is very elegant architecture is the 
way that TIBCO sends out one packet and 
everybody listens for it. It is very light- 
weight and economical." 

Recognizing the importance in stan- 
dardizing Webcasting, Microsoft has sub- 
mitted a proposal to the WWW Consor- 
tium (W3C) for its Channel Definition 
Format (CDF) technology that uses the 
Extensible Markup Language (XML). The 
proposal separates Webcasting into three 
levels: basic, managed, and true. Basic is 
simply the periodic probing (crawling) of 
specific sites of interest. Managed and 
true Webcasting use a CDF file, so that a 
consumer has a road map to the site as 
defined by thecontent provider. Asstated 
in the Microsoft CDF white paper, *The 
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Where They Fit 


P&S software is described by how structured its messages are and 
how tight its database integration is. 


CDF allows an author to optimize, per- 
sonalize, and fully control how a site is 
Webcast.” To Webcast a site, the content 
provider would create a CDF file at the 
root Web directory to sketch a road map 
to key topics at the site. 

Database replication. Distributed data- 
base systems that need to synchronize 
with a primary version require a replica- 
tion scheme that reliably distributes a mix- 
ture of full-image and delta-image copies. 
Products are Data Propagator, from IBM; 
Replication Server, from Sybase; andSQL 
Server Replication, from Microsoft. 


Snowflake 

The snowflake configuration implies 
that the broker is distributed at 
various points in the network. 


P&S architectures come in three main flavors. 
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Software distribution. This category is 
a major thorn in the side for network 
and PC managers. As the number of work- 
station software suites soars, the need 
for effective software distribution enter- 
prise-wide also soars. P&S seems to be an 
appropriate paradigm for software dis- 
tribution, because a channel is a specific 
package while a consumer would sub- 
scribe to the software operating on its 
workstation. One Webcast product, Cas- 
tanet, handles software distribution like 
Web content. А tuner at a workstation 
polls the transmitter server for differen- 
tial updates to software modules (even 
to the tuner software itself). 

Data warehousing. P&S has a big poten- 
tial with information delivery in data 
warehousing. The issue goes beyond 
delivering the proper information to the 
right people. The issue is how to sustain 
a flow of the proper information and let 
any consumer add value and republish the 
information. Applying P&S to data ware- 
housing will move us into a whole new 
market-driven dynamic for information 
dissemination. Products are delivery- 
Manager, from VIT; Tapestry, from D2K; 
апа Aclue, from Decision-ism. 

VIT's deliveryManager reaches beyond 
the data warehouse to any information 
sourcein the enterprise. ^The focus must 
be on the consumer," remarks Subhash 
Chowdary, founder and CEO of VIT. *The 
consumer creates the demand and drives 
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to make sure only licensed, paying users 
have access to your software. There'sa 
much more elegant and cost-effective 
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The De Facto Standard 
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installed UNIX" and Windows" software 
products, making it the de facto standard in 
license management. Ánd in 1995 alone, 
FLEX/m was used to ship over $3 billion 

in software licenses over the Internet. 

That makes it the de facto standard in 


electronic commerce for software, too. 


Even Works With Dongles 

If you still want to use dongles, FLEX/m 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/m eighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles. 
With FLEX/m, your customers 

benefit from: 


* Floating licenses - 
allowing licenses 
to be shared over 
a network, while 
fairly compen- 
sating the 

vendor with a 
higher price 

per license. 

Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date. 

Built-in license compliance - 
customers don't need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 
Installing software where it is most 
appropriate from a hardware 

or administration perspective, 

while protecting your software. 


Windows, UNIX and Java 
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multiple platforms, you should know 
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For More Information 
Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at http://www.globetrotter.com. 
We'll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 
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the content from any persistent store, like 
that of an information supply chain." 

Tapestry has a Subscriber Interface with 
which analysts can examine the meta-cat- 
alog and place subscriptions via the Web. 
Content can be delivered in a variety of 
formats (e.g., Excel, Word, Lotus 1-2-3, 
and Java chart) and scheduled periodi- 
cally (see the screen to the right). 

Tapestry has a unique separation in the 
producer roles. A supplier acts as a data 
administrator and maps available data 
sources into one or more data marts. A 
publisher acts as a business analyst and 
specifies various views to which people 
can subscribe. For example, a supplier 
could build data marts from host data- 
bases, while the publisher would publish 
views from those data marts. 

Aclue focuses on the Arbor Essbase 
community, using P&S to distribute cubes 
consistently across the enterprise. 

Electronic commerce. At first analysis, 
it may seem that electronic commerce has 
little to do with P&S; however, both share 
common technology (e.g., reliable and 
secure messaging) and common objec- 
tives (e.g., matching producers with con- 
sumers). P&S can benefit from the expe- 
riences with easy and reliable monetary 
exchange, and electronic commerce can 
benefit from the mechanisms for recur- 
ring transactions to similar interest groups 
(like that of the Book of the Month Club). 


Where to Now? 


Às a coordination mechanism for distrib- 
uted systems and people, P&S has the 
tremendous potential for flexibility, adap- 
tation, and evolution. In complex, large- 
scale situations where requirements are 
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D2K's Tapestry has a Web interface for scheduling 
delivery of subscription information. 


constantly changing, P&S may provide 
the fertileground on which to grow those 
systems. Also, the standardization and 
commercialization of P&S technology have 
the potential to create global markets for 
information exchange and commerce, far 
beyond what we can presently imagine. 

P&S, however, needs a few years to 
mature. First, the OMG and other stan- 
dards groups must get serious at defining 
what it is. Second, the infrastructure of 
P&S is not all there yet. We still need to 
put into place the supporting technolo- 
gies for reliable messaging outside the lim- 
ited intranet context, efficient multicast- 
ing transport protocols, and universal 
monetary exchange. Third, the critical 
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weakness is the lack of system manage- 
ment across the enterprise. “It’s easy to 
add a little at a time, but who is going to 
watch over it [the P&S system]," remarks 
Ian MacFadyen, vice president of tech- 
nology management for Chase Retail 
BankingSystems. *There isno placein the 
organization responsible, since P&S inter- 
mingles the host, servers, network, and 
who knows what else." 

Even when mature, P&S of itself is not 
a turnkey solution. There is still the diffi- 
cult work of understanding your business 
processes, specifying an effective repre- 
sentation for events, and designing the 
proper database schemes. P&S will only 
provide more powerful tools and enlarge 
the set of possible options. ^There is not 
a lot of experience with this stuff; it will 
probably take 10 years to absorb, like the 
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M istorian is the single solution for recording, auditing, and | usage information to be displayed in a variety of ways. 
BE reporting computer use. Historian tracks a number of | Additionally, the reporter has export capabilities to place usage 
ШИШ ШШ activities independently of each other. Historian can, at | information in standard data formats for custom queries and 
the administrator's discretion, record application usage, Ше | aggregation with third party data manipulation tools. 
access, internet web page access, user activity and job costing 
information, and pages sent to the printer. Historian makes it easy to see who modified files, ran 
applications, accessed web pages, and printed pages, and when 
Historian consists of two separate functional components, a | the operation was performed. Historian’s collection of usage 
recorder and a reporter. The recording component runs as a | information will fascinate you. 
system service. It starts invisibly as soon as the machine starts Single Machina: $49 • Historian 20 Pack: $495 • Requires Windows 85 
and continues silently in the background. The recording 
component is a very efficient optimized service which does all 
intensive processing only when the machine is idle. No decrease 
in performance should be noticed while the recorder is running. 
The reporter is a multiple document application which allows the 
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| Ө Records all file and 
user activity. 

© Provides audit trail of 
application, printer and 


© Provides audit trail of © Record time spent an a © Reports active and idle 
web page access hy specific client or job. | time by user. 
user and time. © Summarize job time by © Can suggest user take a 
"m ‚© Records every web page application and user. break after duration of 
| ever accessed. © Track pages printed by continuous activity. 


© Summarize file usage by “>. | 
user, application or time © Tracks time spent online. job and user. 
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RECORD EVERY б ро Box 888 Plymouth IN 46563 


ACTION EVER ша er EN а она КЕ 
PERFORMED ON à ^ Й Р:800.331.0372 F:800.882.4381 
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Пир CANINE FRIEND WON'T BE THE ONLY MAGAZINE PLACED DOUR 20” GT-960T 


ONE SURPRISED BY WHAT THEY SEE ON AN MONITOR ON THEIR PRESTIGIOUS 1997 


ARTMEDIA MONITOR. CAD OPERATORS AND WINLIST. ІТ ALSO MIGHT HAVE HELPED THAT 
GRAPHIC DESIGNERS WILL APPRECIATE OUR THE GT-960T COMES WITH ADVANCED 
SHARPER RESOLUTION, BETTER FOCUS, TRINITRON® TECHNOLOGY, A FLATTER SCREEN 
LOWER DISTORTION AND HIGHER BRIGHTNESS. AND SUPERFINE PITCH. SO IF YOU WANT THE 


BASICALLY A GREAT PICTURE. WHICH MIGHT BEST PROFESSIONAL MONITORS AROUND, TAKE 
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The Universal Inbox 


Get all your e-mail, faxes, and phone 
messages with a single interface. 
By Mike Hurwicz 


he average person іп а large corporation receives 178 
messages each day, according to the Gallup Organi- 
zation, Plus, it is common to get messages via multi- 
ple e-mail accounts, fax machines, a voice-mail sys- 
tem, and a pager. And you're probably above average. 

To users assaulted from all sides by messages, a *universal 
inbox” sounds like a life-saver. А universal inbox is a single user 
interface, usually based on e- 
mail client software, that lists 
allincoming messages. These 
messages can include e-mail, 
voice mail, fax mail (faxes 
that come through a fax serv- 
er and arrive as e-mail), and 
more. From the universal 
inbox interface, the user can 
read, delete, or file all types 
of messages. (You "read" 
voice mail by playing it over 
the phone or on a multime- 
dia PC.) The same interface 
inevitably contains functions 
for responding to messages, 
too—although outbound 
messaging is not an inbox 
function. 

The universal inbox sim- 
plifies life by defragmenting 
the messaging environment. 
It's faster to check one inbox 
than multiple e-mail 
accounts, fax machines, and 
voice-mail systems. Training 
requirements also diminish 
since you learn only one 
interface. The universal 
inbox may also eliminate 
delays in message reception 
that are due to the user's not checking a particular source (such 
as an e-mail account where you seldom receive any mail) fre- 
quently enough. Furthermore, the universal inbox lets you orga- 
nize fax and voice-mail messages in the same way—in fact, in the 
same folders—that you organize your e-mail. Not only is there 
value in unifying multiple filing systems, but e-mail folders may 
offer a better filing system than those that come with voice- 
mail and fax-mail products. Also, the universal inbox could offer 
multimode retrieval. For instance, through text-to-speech con- 
version, it could “read” your e-mail over the phone, so you don’t 
need to find a telephone wall jack for your modem. 


Wie Dy te COTTI 


The universal inbox can certainly simplify life—but not for all 
users. And although vendors have been working on universal 
inboxes for years, the technology is still maturing, so products 
might lack features you want. Moreover, while the universal 
inbox provides a single front end for disparate message types, it 
may do little to integrate administration, directories, or data 
stores on the back end. In addition, you must consider what 
you need and anticipate 
needing. It's best to go for a 
single package that has 
everything you are likely to 
need. You don't want to be 
in a position of patching 
together disparate systems, 
each providing a little of 
what you want, to get all the 
capabilities you need. Heck, 
that's what you're doing 
now. Onthe other hand, you 
don't want functionality that 
you won't use, either. 

With the stampede to the 
Internet, browser vendors 
imagine using their products 
as universal inboxes. Today, 
however, browsers simply 
provide an interface to mul- 
tiple functions, including, 
perhaps, e-mail and fax. Pop- 
ular browsers, such as 
Netscape's and Microsoft's, 
do not provide asingleinbox 
for all messages. In fact, stan- 
dardsare only nowemerging 
to support auniversal inbox. 

Conceptually, the univer- 
sal inbox is simply a client 
capable of receiving mes- 
sages from multiple sources in multiple formats. Most com- 
monly, the fundamental building block of the universal inbox is 
an e-mail/groupware client. To the e-mail/groupware client soft- 
ware, you add software that allows the client to receive faxes 
from a fax server and voice mail from a voice-mail server. 

Generally, companies want universal inbox functionality based 
on their current or anticipated strategic e-mail products, Shared- 
file e-mail systems, such as MS Mail, seldom have the message 
store performance or capabilities to support heavy voice-mail 
and fax-mail access. So the back end is usually a high-perfor- 
mance e-mail/groupware server, such as Lotus Notes, Microsoft 
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| * Complete *C" Source code • Portable 

s ROYALTY FREE (Client Side) • Scalable 
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• Fast, portable, reliable • Flexible 


• Powerful features like 
transaction processing 

s Win95, NT, and 
Windows 3.1 ready 


ADDI) a strong, multi- 
platform, industrial-strength 
Server that supports. 
• File mirroring 
* Heterogeneous networking 
* Automatic disaster recovery 
* Multi-threaded design 
* Best price/performance 
available: from $445- $3745 


е Easy Server distribution 
е Convenient OEM terms 


MOTOROLA ВВОРЕМ * GNX * 


LINUX * 
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You can't find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 


c-tree Plus® FairCom Server® 
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s Single/Multi User • Transaction Processing 
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Exchange, or Novell Group Wise. Here, 


the vendor of the fax server or voice-mail 


server often provides unified messaging. 

Products from Lucent Technologies 
and Octel Communications (the former 
of which made a $1.8 billion bid for the 
latter in July) are among the popular 
examples of this approach. Octel Com- 
munications is primarily a voice-mail 
company. Octel's Unified Messenger, 
which adds voice mail to Microsoft 
Exchange Server, runs on anew NT-based 
Octel voice-mail server. Fax will be part 
ofthe nextversion of Unified Messenger. 
Octel has announced that Unified Mes- 
senger will support Lotus Notes, proba- 
bly around mid-1998. 

Similarly, Lucent Technologies, for- 
merly the communications systems and 
technology unit of AT&T, is (not surpris- 
ingly) primarily a telephony company. 
Lucent's Intuity isa voice-mail system that 
uses Lotus Notes to create a unified mes- 
saging solution. Intuity provides both 
voice mail and fax. Plus, Intuity's Multi- 
media Messaging Server (MMS) has its 
own e-mail. Later this year, Intuity will add 
support for Microsoft Exchange and 
Internet mail products such as Eudora. 
Through Internet mail, Intuity will also 
support Lotus cc:Mail. Support for 
GroupWise is still an unknown, although 


Unified Messaging 
Is Outgoing 


he universal inbox addresses only 
inbound communications. Integrat- 
ed messaging also deals with outbound 
communications. By applying the e- 
mail paradigm to other forms of out- 
bound communications, unified mes- 
saging can make it easy to do things that 
were difficult orimpossible before: voice 
mail, for a dramatic example. 

Suppose you get a voice-mail mes- 
sage and must inform many people ofits 
contents. Today, you have to make many 
calls, orsend an e-mail message to a dis- 
tribution list. With unified messaging, you 
can forward the voice mail itself to the 
distributionlist. The same applies to oth- 
er types of messages. Fax files coming 
in through a fax server can be forward- 
ed as fax mail. Received fax mail can be 
“printed” directly to a local fax machine. 
You can forward e-mail as e-mail, as a fax, 
or (through text-to-speech conversion) 
even as voice mail. 


Circle 133 on Inquiry Card. 
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the Internet mail support might do the job. 

Lucent and Octel are now both focus- 
ing increasingly on computer telephony 
integration (CTI). Voice mail is part of 
such CTI solutions, but by no means the 
primary focus. Fax and e-mail are still 
further removed. CTI vendors offering 
unified messaging solutions include 
Applied Voice Technology (AVT), Tobit 
Software, and CallWare Technologies. 
AVT's Call-XPressNT stands out with its 
features that facilitate picking up e-mail 
and faxes over the phone. Tobit's David 
is the operating system of a multifunc- 
tion messaging server and runs as a Net- 
Ware loadable module (NLM) under Net- 
Ware 3.11 and later. It manages and 
controls databases that can contain dif- 
ferent object types (e.g., e-mail, fax, 
voice, files, and links). This informa- 
tion can be accessed in various ways, 
including via LAN, phone, fax, or Web. 

CallWare, from CallWare Technolo- 
gies, isa CTI product designed specifical- 
ly for the NetWare environment. For 
instance, itis an NLM and integrates tight- 
ly with Novell Directory Service (NDS). 

Octel and Lucent provide both voice- 
mail and fax services. By bolting these 
products to an e-mail system, you get the 
three major functions of unified messag- 
ing: e-mail, voice mail, and fax. AVT pro- 
vides voice mail and fax as separate prod- 
ucts. CallWare, on the other hand, does 
not provide fax services. Thus, users must 
integrate a separate fax server, such as 
ZetaFax from Equisys or FaxServe from 
the Cheyenne division of Computer Asso- 
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ciates, to use fax with CallWare. 

Although the trend is toward offering 
universal inbox functionality based on 
existing e-mail/groupware clients, there 
are also e-mail clients that specifically aim 
atuniversal inbox functionality. That's the 
case, for instance, with EMail Connection, 
from the company of the same name. 
Introduced in 1992, EMail Connection has 
an installed base of hundreds of thousands 
of seats, the vendor says. EMail Connec- 
tion is billed as the first e-mail client that 
supported every major messaging inter- 
face, including not only Microsoft's Mes- 
saging API (MAPI) but Novell's Message 
HandlingService (MHS), Lotus's Vendor- 
Independent Messaging (ММ), and Inter- 
net standards. [t can be a client to a vari- 
ety of on-line services, including AOL, 
Prodigy, CompuServe, and MCI. MAPI- 
compatible fax servers can send faxes, 
using e-mail addressing. 

EMail Connection does not currently 
integrate voice mail, thus it falls short of 
full universal inbox functionality. How- 
ever, EMail Connection 3.1 is compliant 
with Multipurpose Internet Mail Exten- 
sion (MIME), which will provide a basis 
for voice mail in the future, and voice-mail 
integration is currently under way in the 
EMail Connection development group. 


The Urge to Merge 


Some e-mail, fax, and voice-mail vendors 
have agreed to get their products to work 
together. For instance, one common uni- 
versal inbox solution consists of Notes 
Mail and Intuity Multimedia Messaging 


Circle 140 on Inquiry Card (RESELLERS: 141). 
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The Universal Inbox 


Server (MMS), linked by the Lotus Tele- 
phony One-Stop. 

Novell has long promoted Computer 
Associate's FaxServe (from CA's Cheyenne 
division) asthe recommended fax solution 
for Group Wise. FaxServe integrates tight- 
ly with the Novell Directory Service, and 
you can manage it as an NDS object under 
NWAdmin. Importing users from NetWare 
to Group Wise and FaxServe is quite 
straightforward, eliminating the need to 
manually add users in multiple places. 
Together, GroupWise, CallWare, and 
FaxServe make one of the more manage- 
able unified messaging solutions, largely 
because NDS ties them all together. À fur- 
ther level of management integration is 
possible through Novell's ManageWise. 
Novelland CA have also announced enter- 
prise-level management for GroupWise, 
IntranetWare, NetWare, and integration 
with Novell's ManageWise. This integra- 
tion would use CA's Unicenter TNG (The 
Next Generation), CA's end-to-end man- 
agement solution, which also offers man- 
agement of NT servers. Eldon Greenwood, 
Novellsenior director of product strategy, 
says customers can expect “major leaps" 
in management integration. “NDS will be 
available on NT around the end of the 
year," hesaid. "Then NDS will be available 
on the three major platforms where 
GroupWise runs: NetWare, NT, and Unix. 

Microsoft Exchange, however, seems 
to be the environment most unified mes- 
saging vendors are eager to support, or to 
increase support for. Thus, for instance, 
Octel started supporting Exchange only, 
while Lucent is adding Exchange support. 
Although Notes/cc: Mail continue to be 
thee-mail market leaders, many observers 
see more growth potential with Exchange. 


Drawbacks 


Theuniversal inbox does notsuit all users. 
In particular, if all you are doing is com- 
bining multiple mailboxes, you might want 
to think about what the advantages are. If 
each mailbox goes with a different job 
function, for instance, itcould be better to 
keep them separate organizationally. 
Theuniversal inbox might be even less 
suited to the user who is not e-mail-cen- 
tric. For example, “an accountant who 
‘lives’ in Excel might prefer the ability to 
send e-mail and faxes directly from Excel, 
and might be content to pick up voice mail 
the old-fashioned way,” says David Mar- 
shak, a senior consultant with the Patricia 
Seybold Group, in Boston. Also, if receiv- 
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Standard APIs and Protocols 


говора фачавоњевефитво чесно 241212222. 


e universal inbox begs for standards to 
knit together e-mail, fax, and voice-mail 


products from different vendors. Microsoft's 


Messaging API (MAPI) has emerged as the 
dominant API in the Windows environment, 
allowing faxand voice-mail vendors to place 
messages into any MAPI-compatible inbox. 
Other APIs, such as Common Mail Calls 
(СМС) or Vendor-Independent Messaging 
(VIM), find use in non-Windows environ- 
ments, as well as under Windows. 

MAPI enables client/server communica- 


tions through the МАР! subsystem, a stan- 
dard part of Windows. The subsystemtrans- 


fers requests between the client and a МАР! 
service provider: a small software module, 
also running on the client machine, that is pro- 
vided by the service's vendor (for e-mail, fax, 
or voice mail). The service provider, in turn, 
talks to the service: In a client/server envi- 
ronmentthis runs on the e-mail, fax, or voice- 
mail server machine. Multiple service 
providers may be running ona single client 
machine, with MAPI acting as a multiplex- 
er/demultiplexer for the service providers. 
From the user's perspective, MAPI lets the 
client talk to an e-mail service. But MAPI actu- 
ally describes only the way a client talks to a 


subsystem and the way a service provider 


talks to a subsystem. МАР! does not define 
the protocols used for client/server commu- 


nications, nor does it address server/server 


communications. Internet standards are 
evolving to address this void. 

One common Intemet standard to imple- 
ment a universal inbox is Multipurpose Inter- 
net Mail Extension (MIME), which can send 
various types of content with the Simple Mail 
Transport Protocol (SMTP). Work on voice 
mail that started in 1994 has culminated in 
Voice Profile for Internet Mail (VPIM), which 


is currently a draft standard of the Internet 


Engineering Task Force (IETF). IETF will 
probably adopt VPIM version 2 as a full stan- 
dard sometime this summer. Although VPIM 
began just for voice, the standard now 
embraces faxas well, Plus, itis astandard not 
just for voice-mail or telephony servers but 
for fax and e-mail servers as well. The VPIM 
working group is also developing directory 
services to translate phone numbers into 
Internet e-mail addresses. 


ing spreadsheets regularly, using a par- 
ticular directory might be better than 
using e-mail to get them. 

Network managers should also be aware 
that many universal inbox solutions suffer 
from fragmented administration and mes- 
sage stores. For instance, you may have to 
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In a typical use of VPIM, a user connects 
to a voice-mail system, records a message, 
and enters the recipient's phone number. The 
voice-mail system sees that the number does 
not belong to a local user. A non-VPIM sys- 
tem would typically give up here. VPIM, how- 
ever, uses the Lightweight Directory Access 
Protocol (LDAP) to look up the e-mail 
address that receives voice messages for 
that phone number. Then the system sends 
the voice mail over the network as a MIME/ 
SMTP message. On the receiving end, the 
message could goto a VPIM voice-mail sys- 
tem or to any SMTP/MIME e-mail system. 

Since VPIM uses the Internet or an intranet 
to transfer voice and fax, it could reduce long- 
distance charges dramatically, finally 
enabling cost-effective color faxing, for 
instance. It also lays a solid groundwork for 
"intentional voice mail" (as opposed to ames- 
sagethatacallerleft only because the callee 
did not answer the phone). 

Vendors such as Lucent, Nortel, Octel, and 
Siemens Rolm demonstrated VPIM v. 1 prod- 
ucts atthe 1996 EMA show, proving that the 
concept worked. But the public never saw 
theproducts themselves. VPIM v. 2 products, 
mostly in beta at the 1997 EMA show, are 
expected this yearfrom these same vendors. 

Theoretically, you can use Internet stan- 
dards besides or instead of MAPI or similar 
APIs. MAPI today can successfully receive 
VPIM content but not send it, according to 
Greg Vaudreuil, Octel's systems architect for 
messaging and author of VPIM v. 1 and coau- 
thor of VPIM v. 2. 

VPIM is strictly a server-to-server protocol, 
addressing only message transport. For 
client/server interactions, Intemet Message 
Access Protocol version 4 (IMAP4) will also 
be important for universal inboxes. IMAP4 
lets you view alist of message headers before 
selecting what to access. An attractive fea- 
ture with ordinary e-mail and fax mail, this is 
even more desirable for voice mail, where 
playing every message is more time-con- 
suming. IMAP4 also lets you download 
selected parts of a message-again, very 
desirable if messages contain large amounts 
of data like voice and fax. IMAP4, not yet 
widely implemented, will probably replace 
РОРЗ the current favorite, over the long haul. 


add a new user to the operating system for 
basic network log-in, to the PBX, to the 
voice-mail system, and to the e-mail sys- 
tem, each as a separate manual operation. 

All the vendors mentioned other than 
Octel also implement separate message 
stores rather than storing voice mail in the 


REMOTE ACCESS 
“YO DO" LIST 


D 
~ 
20 
F | 4, Provide Users With ` == 
e 
v 
5 


У Remote Access 
/ Internet/Intranet Access 


2. Technology Check List — | 70420 


/ Reliability 

ü V Security | = A /l (20 PECA 
/ Flexibility .g0 

—— — Б. Ныл ы НЕНЕН m ce —— 


/ Performance 
У Open Architecture 
V Standards Compliance 


| 
| 
| 
| 


-B.Budget — - ur 
| Y Reduce capital expenditure 50% 


= - : - mm т=р= _ — — — — E = a - а 


If your list seems impossible, Comtrol can help. We offer 
4 low-cost, standards-based, plug-n-play remote access 
ДУ Ww solutions that transform your existing NT or NetWare 
LAN server into a full-function remote access 
server. Select from our complete product family to 
satisfy your unique access needs. 


+ RocketPort® server cards support 4-32 ports on 
a single PCI ог ISA slot. The Industry's 
price/performonce leader. 


€ RocketModem" server cards combine RocketPort 
performance with 4 or 8 on-board fax-modems. A simpler, 
cleaner server solution. Cable clutter disappears. 


€ InterChangeVS" virtual remote access servers attach to your LAN 
and use your NT ог NetWare server to provide the functionality of 
a standalone remote access server at a fraction of the price. Analog 
and ISDN support now available. 


Comtrol developed the first multiport 
controller in 1982 and continues its 
tradition of data communications 
technology innovation. Products are s 
available from major distributors 
worldwide. 

Go with the best – Go with Comtrol 
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e-mail message store. Only Octel usesthe 
e-mail message store (Exchange, in this 
case) to store all types of messages, a more 
manageable and efficient architecture. (It 
does create a single point of failure and 
might not be desirable if the voice-mail 
server would otherwise be significantly 
more reliable than the e-mail server.) As 
Robert Wohnoutka, Octel senior product 
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The Universal Inbox 


manager for unified messaging, describes: 
*[n many other systems, if you delete a 
message, and it is stored in two places, the 
system hasto coordinate those two places. 
Some can't do it in real time. With a sin- 
gle store, there are fewer delays and few- 
er opportunities for problems." 

Other potential drawbacks include cost 
and support. Universal inbox function- 


ality itself can cost as little as $40 a seat 
beyondthe price of hardware and e-mail, 
voice mail, and fax mail. However, "it's 
often difficult to prove а return on invest- 
ment for the universal inbox," says 
Michael Durr, chief analyst with Michael 
Durr and Associates (Cape Coral, FL), a 
marketing research and consulting firm. 

Further, he says, vendors typically have 


expertise in either e-mail or telephony; 
few are truly expert in both. "If you have 
to choose," says Durr, “traditional wis- 
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This is no ordinary copy protection system! 


WIBU-KEY is not your average, run-of-the-mill copy 
protection system. It does more to help you earn more. 
WIBU-KEY provides an entire software management 
system in one convenient little carrying case. With fea- 
tures like data and code encryption, network licensing, 
software metering, expiration dating, and secure remote 
programming, it's easy to see why WIBU-KEY is the 
extraordinary alternative to copy protection. 
WIBU-KEY. There is a difference. 


* The First and Only ISO 9001 
Certified Copy Protection System. 
* Built-in Network Support. 
* Win 3.1/95/NT, MacOS, OS/2, DOS, 
— == Cross-Platform API. 
* Protect Multiple Applications or Modules With One Key. 
* Automatic Detection of Hardware Across Ports at Runtime. 


WIBU-KEY. Providing the highest quality software protection. Since 1986 
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Unclogging the 
PC Bottlenecks 


Major changes coming to Wintel PCs over the next 18 months will help 
relieve internal bottlenecks and radically improve graphics performance. 


By Tom R. Halfbill 


omputers evolve in fits and starts. After a period of 

five years of relative stasis, Wintel PCs are about to 

get their first major improvements since the appear- 
ance of the PCI bus and 66-MHz motherboards in 

1992. These changes will significantly affect buying decisions for 

anyone purchasing new systems over the next 18 months. 

Why isthis happening now? Because without an overhaul, the 
bottlenecks in today's system 
architectures would greatly 
cripple the performance of 
new microprocessors that are 
soaring to 300 MHz and be- 
yond. In addition, new tech- 
nologies such as digital vid- 
eodisc (DVD) and the growing 
use of video and 3-D graphics 
are overwhelming the abil- 
ity of main memory and the 
PCI bus to keep up. 

The coming changes will 
also alter the PC industry. 
They'll probably strengthen 
Intel's influence, weaken 
Intel's rivals, reduce the num- 
ber of component vendors, 
and replace some open stan- 
dards with proprietary solu- 
tions. Here's whatto expect: 
* CPUI/O buses, now limited 
to 66 or 75 MHz, will 
accelerate to 83 and 100 
MHz by early next year. 
To match the higher bus 
frequencies, memory such 
as fast-page DRAM and 
extended data out (EDO) 
DRAM will give way to 
synchronous DRAM 
(SDRAM). Starting in 1999, 
SDRAM will yield to even faster memories, such as SyncLink 
DRAM (SLDRAM) or Rambus DRAM (RDRAM). 

e New systems that will be introduced late this year will move 
the graphics controller off the PCI bus to a private channel 
called the Accelerated Graphics Port (AGP). This will imme- 
diately double or quadruple the graphics throughput. 


® The 32-bit, 33.3-MHz PCI bus will gradually migrate to a 64- 
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bit bus that will be running at 66.6 MHz, especially in high- 
end PCs. 

e All new Intel CPUs will address their L2 caches over a private 
bus to keep traffic off the main I/O bus. Intel will also phase 
out the industry-standard Socket 7 in favor of its proprietary 
Slot 1 andSingle-Edge Connect (SEC) cartridges. In response, 
Intel's rivals may resort to in-line caches or an entirely new 

CPU interface. 


Driving 
Faster Buses 


Modern CPUs usually oper- 
ateattwo clock frequencies. 
The core (which contains 
the execution units and the 
L1 cache) runs at one speed, 
while the ИО bus (which 
interfaces the core to mem- 
ory and peripherals) runs at 
aslower speed. Users tend to 
focus on high core speeds 
without grasping the impor- 
tance of bus speeds, In the 
latest microprocessors, the 
buses lag far behind the 
cores, seriously impairing 
the flow of data. 

CPU bus frequencies have 
been stuck at 66 MHz since 
Intel introduced the Pen- 
tium processor back in 1992. 
Cyrix’s 6x86 and 6x86MX 
processors can drive their 
buses at 75 MHz, but only a 
few systems can support that 
frequency. However, now 
there’s an industrywide push 
to speeds of 83 and 100 MHz. 

Industrywide isthe key word here, because faster buses require 
much more than faster CPUs. Virtually the entire system has to 
change—including the core-logic system chip set, the mother- 
board, and the DRAM. 

The system chip set consists of two chips that regulate traffic 
among the CPU, main memory, the L2 cache, the PCI bus, and 
other peripheral buses—ISA, SCSI, PC Card, universal serial bus 
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(USB), and 1394. Vendors of these chip sets 
must redesign their components to ac- 
commodate these higher frequencies. 

Some chip sets already support 75 and 
83 MHz. AMD favors 83 MHz asan interim 
step. "There's no reason why we have to 
leap directly from 66 to 100 MHz," says 
Vinod Dham, vice president of AMD's 
computation products group. “ We favor 
a staircase approach that goes from 66 to 
83to 100 MHz. This will make iteasier for 
third-party suppliers and still will yield a 
significant performance advantage." 

Still, Intel thinks 100 MHz is the next 
logical step. And it commands about 90 
percent of the market for CPUs and 80 to 
90 percent of the system-chip-set mar- 
ket—and it's the leading motherboard 
manufacturer, as well. Early next year, 
Intel plans to release a chip set called the 
440BX. It will support bus speeds of 100 
MHz with the Pentium II. The 440BX 
will accompany Intel's introduction of a 
Pentium II-class processor code-named 
Deschutes, which will debut at a core 
frequency of about 350 MHz. 

One reason Intel prefers 100 MHz isthe 
impact on the PCI bus. PCI normally runs 
at a synchronous clock frequency of 33.3 
MHz. If the CPU busrisesto 100 MHz, PCI 
can continueto run synchronously at 33.3 
MHz with an even clock multiple of 3x. 

When the CPU bus runs at 75 MHz, PCI 
either slows down to 25 MHz (3x) or 30 
MHz (2.5x) to maintain a synchronous 
clock rate or runs asynchronously at 33.3 
MHz. All those optionshurt performance. 
Some Cyrix 6x86 systems drive the CPU 
bus at 75 MHz and the PCI bus at a syn- 
chronous 2x frequency of 37.5 MHz, but 
that's too fast for reliable operation with 
some PCI cards. If the CPU bus runs at 83 
MHz, PCI can run synchronously ata 2.5x 
multiple of 33.2 MHz. But current Pen- 
tium chipsets do notsupportthat multiple. 

Intel also argues that 100 MHz is inevi- 
table anyway, sothe industry mightas well 
take one big step instead of two smaller 
steps. "From the performance standpoint, 
wethink 100 MHz makes more sense than 
83 MHz because it has more headroom,” 
says Jag Bolaria, the marketing director 
of Intel's platform components division. 

Intel’s jump to 100 MHz will force the 
industry to go along, but it will also leave 
some companies behind. There are for- 
midable challenges to making reliable 
100-MHz motherboards. They need bet- 
ter power supplies, voltage regulators, 
and fans to keep the high-wattage CPUs 
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running smoothly. (A 300-MHz Pentium 
II dissipates 42 W, compared to 17 W for 
a Pentium-233.) They need shorter traces 
between critical components to avoid tim- 
ing delays. Also, they require many im- 
provements to keep internal and external 
noise from interfering with data signals. 

To reduce noise, for example, circuit 
designers must add more capacitors and 
run their traces in zigzag patterns to avoid 
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it. Thereisalready a migration toSDRAMs, 
which need wider 168-pin slots on mother- 
boards for dual in-line memory modules 
(DIMMs) instead of the familiar SIMMs. 
With today’s EDO DRAMs on a 66-MHz, 
64-bit bus, peak memory bandwidth is 533 
MBps. With SDRAMs running at 100 MHz, 
memory bandwidth will rise to 800 
MBps—a healthy boost of 50 percent. 
Memories will get even faster by 1999. 


new) B 


т П фто. | 
m etg 


System 
chip set 


New PCs introduced in coming months will 
relieve five internal bottlenecks. 


long parallel linesthat would act as anten- 
nas, In the U.S., the 100- MHz bus fre- 
quency falls within the FM radio band. А 
CPU would be confused if it requested 
some data from memory and instead 
received a song by Smashing Pumpkins. 
“It's going to be much harder for the 
schlocky clone guys to design mother- 
boards at this speed," says Larry Barber, 
president of Tyan Computer. To squelch 
noise, Tyan's latest motherboards, and 
others like them, are sprouting elec- 
trolytic capacitors like mushrooms. 


Jogging Memory 


Memory hasto keep up with faster bus fre- 
quencies, as well. Regular DRAMs can't cut 


The two most likely successors to SDRAM 
are SLDRAM and RDRAM. Intel may be 
the deciding factor here, too, because it 
has thrown its support behind RDRAM by 
forging an alliance with Rambus and in- 
vesting in the company. Rambus does not 
actually manufacture any RAM; instead, 
it designs and licenses a proprietary high- 
speed memory interface to nine leading 
RAM vendors. 

Rambus can drive its special 16-bit 
memory bus at speeds of up to 600 MHz 
and is adding about 100 MHz per year. By 
the time RDRAM enters the mainstream, 
peak bandwidth on a 16-bit bus should be 
1.6 GBps—twice as fast as SDRAM at 100 
MHz. Ona 32-bit bus, bandwidth doubles 
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again to 3.2 GBps. Rambus says its mem- 
ory bus will eventually run at 1000 MHz (1 
GHI), yielding 4 GBps of raw bandwidth. 

SLDRAM is a proposed open standard 
backed by 22 companies, including Apple, 
Hewlett-Packard, IBM, Motorola, NEC, 
and Texas Instruments (but, so far, not 
Intel). Although the standard isn't final, 
SLDRAM will be capable of gigabyte trans- 
fer rates, too. 

Ultimately, however, Intel's position as 
the leading CPU, chip-set, and mother- 
board supplier will probably determine 
which one ofthe memoriesrules. “IfI were 
betting money, Pd bet on SLDRAM from 
the technical standpoint and on RDRAM 
from the political standpoint," says Dean 
Hays, marketing director at VIA, a chip- 
set maker. 


Graphics Detour 


Another bottleneck in today's PCs is the 
PCIbus, which Intel introduced in 1992 to 
relieve the bottleneck that was caused by 
the ISA bus. PCI isn't keeping up with the 
growing traffic between the CPU, the 
graphics controller, and main memory. 
Users are running higher-resolution 
screens with more colors, full-motion 
video, and 3-D graphics, saturating the 
133-MBps PCI bus. It doesn't help that the 
graphics controller must share the bus 
with other PCI cards. 

One solution is to widen PCI from its 
current 32-bit pathway to 64 bits. Another 
isto double the PCI clock frequency from 
33.3 to 66.6 MHz. Each improvement 
would double the bandwidth, and each 
is inevitable, but right now they are too 
costly for most PCs. Doubling the bus 
width is particularly expensive, because 
it requires more pins on system chip sets, 
more traces on motherboards, and more 
complexity on PCI cards. The 66.6-MHz 
clock frequency is more economical and 
will restore some balance to systems with 
superspeed CPUs. 

However, Intel is pushing a third alter- 
native: AGP. This solution moves the 
graphics off the PCI bus altogether and 
detours the traffic onto a dedicated point- 
to-point channel between the graphics 
controller and the system chip set. AGP 
isn’t a bus, because it’s not shared by 
anything but the graphics controller. The 
controller will have the whole 32-bit 
channel to itself. 

The downside is that AGP requires 
changes to the entire system architecture 
of Wintel PCs: motherboards, system chip 
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There are several problems with the graphics 
architectures of today's PCs. 
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AGP bypasses the PCI bus. Thus, the graphics 
controller can access memory four times faster. 
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The Synchronous DRAM Advantage 


SD RAM is faster than EDO DRAM, especially when transferring bursts of data 
. inatwo-barik configuration. (Source: Texas Instruments) 


Bits transferred 
per page access 


EDO 
DRAM 


1 bit 1.0x 


2 bits 
4 bits 
8 bits 

. 16bits 


1.1x 
1.2x 
1.4x 
1.5x 


sets, graphics controllers, and graphics 
cards. Motherboards needa special AGP 
slotfor thenew cards, chip sets need a new 
32-bit-wide I/O port for the new slot, and 
graphics controllers and cards need to 
switch from PCI to AGP protocols. Today's 
PCs—even the latest multimedia exten- 
sions (MMX) systems—aren’t upgradable. 
AGP also needs OS-level support that will 
not be coming from Microsoft until the 
next version of Windows (Memphis), 
which appears to be delayed until 1998. 

One bright spot is that AGP’s proto- 
cols are similar to PCI's, somewhat sim- 
plifying the design of new chip sets and 
graphics cards. It’s safe to say the hard- 
ware will be in place when the software 
arrives. For instance, Intel will support 
AGP with its new 440LX chip set, which 
should debut this fall. Unfortunately, the 
440LX works with only Socket 8 (Pentium 
Pro) and Slot 1 (Pentium II) processors. 
Intel says it has no plans to support AGP 
for Socket 7 (Pentium-pin-out) proces- 
sors—not even the newest ММХ Pen- 
tiums. Fortunately, other companies (e.g., 
AMD and МА) will support АСР on Socket 
7 motherboards by releasing new chip sets 
late this year. 

Intel’s definition of AGP is rather loose, 
leaving some room for differentiation 
among chip-set vendors. So-called base- 
line AGP (or AGP-1x) doubles the graph- 
ics bandwidth to 266 MBps (compared to 
133 MBps for regular PCI) by doubling the 
data channel's clock frequency to 66.6 
MHz. This minimal implementation will 
appear in some of the first AGP chip sets 
and graphics controllers, such as S3's 
ViRGE/GX2. 

In 1998, newer graphics controllers and 
chipsets will implement full AGP (or AGP- 
2x). This version will quadruple the effec- 
tive bandwidth to 533 MBps by transfer- 
ring 32 bits of data on both the rising and 
falling edges of a 66.6-MHz clock signal, 
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atechnique that’s known as double pump- 
ing. In 1999, AGP-4x will increase the 
effective bandwidth to more than 1 GBps 
(eight times faster than regular PCI) by 
cranking up the AGP clock frequency to 
133 MHz. 


Maximizing AGP 

Butthere's much more to AGP than faster 
clocks and double pumping. One option 
is sideband signaling, which transmits 
control signals on separate lines instead 
of on the data channel. This frees up the 
entire 32-bit channel for graphics—an 
improvement over PCI, which mixes con- 
trol signals with data on its 32-bit bus. Not 
all AGP implementations will have side- 
band signaling, so this will let vendors dif- 
ferentiate their products. 

Another AGP option is memory pipe- 
lining. This allows the system to handle 
multiple memory requests from the graph- 
ics controller. PCI forces graphics con- 
trollers to suspend memory requests if an 
earlier request is pending—a delay that 
lengthens the already-long latencies for 
memory accesses. AGP’s pipelining mini- 
mizes those delays by queuing the re- 
quests. The depth of the queue will be 
another variable feature in system chip 
sets; a typical queue might handle possi- 
bly a dozen requests. 

The ability to queue memory requests 
is particularly important, because AGP 
graphics controllers can store some data, 
such as 3-D textures, in main memory 
instead of in video memory. This might 
seem illogical, because the specialized 
memory chips on graphics cards are much 
faster than ordinary DRAMs. However, 
some highly detailed 3-D textures are out- 
growing video memory, and adding mem- 
ory toa graphics card is expensive. So AGP 
lets the graphics controller store the tex- 
tures in main memory and retrieve them 
at AGP speeds. 


When the graphics controller needs to 
retrieve this data, it sends a request to the 
system chip set. To save time, the chip set 
can cache frequently accessed memory 
addresses in a translation look-aside 
buffer (TLB), which is similar to the TLBs 
in microprocessors. If the chip set finds 
the memory address in the TLB, it quickly 
jumps to that address and fetches the 
data—thus requiring only one memory 
access. 

If the chip set can’t find the requested 
address in the TLB, it refers to another 
resource called the graphics address trans- 
lation table (GATT), also known as the 
graphics address relocation table (GART). 
Unlike the TLB, the GART isin main mem- 
ory, not on the chip set. So it will take 
one memory access to fetch the address 
from the GART and another to fetch the 
data. Obviously, chip sets with larger TLBs 
are better, because they will hit the cache 
more often and avoid unnecessary mem- 
ory fetches. 

Of course, storing graphics data in main 
memory means you will have less RAM for 
programs. But RAM is relatively cheap, 
and AGP makes the most of it by storing 
the graphics in small (4 KB), noncontigu- 
ous blocks allocated at run time. А single 
graphics object, such as a large 3-D tex- 
ture, might span several blocks. 

It remains to be seen how much graph- 
ics data AGP controllers actually store in 


Quadrupling Graphics | 
Bandwidth | 
PCI AGP 


Bits per transfer 32 32 


Transfers per One Two 
clock cycle | 


Clock cycles 
per second 


66.6 
million 
Bandwidth 133 533 


333 
million 
MBps MBps 
main memory. For one thing, even the 
specialized memory chips on graphics 
cards are getting cheaper. Also, graphics 
controllersare adopting wider and wider 
I/O interfaces to their dedicated frame 
buffers. As these interfaces grow from 64 
to 128 to 256 ports, the controller chips 
must grow in size to accommodate the 
additional pins. They probably won't 
needall theextra die area for logic, so they 
could use the leftover space for local 
memory to cache textures. Still, AGP's 
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testing can give you. 
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ability to store graphics in main memory 
is a useful option. 

AGP can also extend the life of the PCI 
bus. By detouringthe graphics onto a ded- 
icated pathway, AGP removes the biggest 
hog of PCI bandwidth. Intel's Bolaria says 
the application that demands the most 
bandwidth is video capturing—it con- 
sumes 40 to 50 MBps all by itself. That’s 
more ап third of the bandwidth avail- 
able on PCI. When AGP shoulders that 
load, PCI will have more capacity for 
other things. 


Slots vs. Sockets 


Intel’s move to a proprietary CPU inter- 
face is the final big change coming to Win- 
tel PCs over the next 18 months. The 
Pentium Папа future Intel x86 processors 
abandon the industry-standard Socket 7 
in favor of the Intel-patented Slot 1 and 
SEC cartridges. (The Pentium Pro fits 
Socket 8, which is also proprietary to 
Intel.) Intel's Pentiums and all other x86- 
compatible processors still use Socket 7, 
but Intel wants to phase it out as soon as 
possible. 

Motherboard manufacturers can license 
Socket 8 and Slot 1 from Intel; CPU mak- 
ers cannot. The chances of reverse-engi- 
neering those interfaces without provok- 
ing legal action from Intel are almost nil, 
and engineers say it's not practical to put 
both on thesame motherboard. Therefore, 
motherboard makers must choose be- 
tween Intel as their sole CPU supplier or 
Intel’s rivals: AMD, Cyrix, and Centaur. 

It’s not much of a choice. With Intel 
controlling about 90 percent of the CPU 
market, few companies can afford to bet 
everything on the competition. Also, Slot 
1 and Socket 8 have a technical advantage: 
They can address an L2 cache over a pri- 
vate bus that runs much faster than the 
CPU's regular ЏО bus. Socket 7 does not 
have a private cache bus. 

AMD and Cyrix downplay that differ- 
ence, but as CPU frequencies escalate, 
the advantages ofa faster L2 cache will be- 
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Unclogging the PC Bottlenecks 


Socket 8 and Slot 1 have two independent 64-bit buses, 


Socket 7 


CPU 
/ 0 bus 


improving cache access bandwidth over Socket 7. 


come more apparent. One alternative is 
to compensate by expanding the СРО" L1 
cache, but that enlarges the die and the 
manufacturing cost. Another option is for 
Intel's rivalsto devise their own next-gen- 
eration CPU interface. Even if they can 
overcome their own political differences, 
they will still have to rally support from 
motherboard and component vendors. 

A likely stopgap solution is an in-line L2 
cache. In this scheme, a daughterboard 
containing the CPU, L2 cache, and cache 
controller would plug into Socket 7. Ex- 
ternal oscillators would overclock the CPU 
bus for the L2 cache while synchronizing 
with the motherboard at the usual clock 
speed. Apple and some Mac-clone ven- 
dors are already resorting to this solution 
to overcome the Mac’s slow system bus. 
The latest Mac clone from Umax runs a 
PowerPC 603e processor at 300 MHz, an 
in-line L2 cache at 80 MHz, and the mother- 
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board at 40 MHz. Wintel PCs could do even 
better, clocking the motherboard at 83 or 
100 MHz and the in-line cache at perhaps 
half the CPU's core frequency. 

These issues probably won't become 
critical until 1999. For at least the next 
year, Socket 7 motherboards will continue 
to dominate the market, and Socket 7 pro- 
cessors will still offer competitive perfor- 
mance for their target applications. 


Tidal Wave 


Major changes come in waves, and Win- 
tel PCs facea tidal wave. Even more inno- 
vations are coming, too: NLX mother- 
boards (a 1-millimeter-pitch, 340-pin 
card-edge device), device-bay expansion 
slots, and the long-awaited eclipse of 
ISA, to name justa few. But those changes 
are mostly for the sake of convenience. 

The technologies that are outlined 
here—faster CPU buses, faster memory 
chips, faster/wider PCI, AGP, and new CPU 
interfaces—will significantly improve 
system performance to match the capa- 
bilities of superfast microprocessors. 
They're long overdue, and they'll restore 
some balance to the overtaxed architec- 
tures of today’s PCs, Ш 


Тот R. Halfbill is a BYTE senior editor based 
in San Mateo, California. You can reach him on 


the Internet at thalfhill&bix.com. 
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OLAP by Web 


Using Web-based applications to perform on-line analytical 
processing builds on the strengths of both technologies. 
By Udo Flobr 


| n-line analytical processing (OLAP) may be the most 
important new computing paradigm of the decade— 
next to the Web. Joining the two makes for a power- 
ful technology. 

A data warehouse is a central, consolidated database reposi- 
tory for all the data in an organization. It typically allows access 
to this information by presenting it in a metaphorical data cube, 
a multidimensional storage 
model that allows many dif- 
ferent views and combina- 
tions of the data. After cor- 
relating arbitrary parts of a 
corporation's data, managers 
should then be able to see 
previously hidden emerging 
patterns—the trees in the 
forest, as it were. 

OLAP programs make up a 
category of business software 
that lets users manipulate a 
data cube. Typical OLAP op- 
erations include consolidate, 
drill-down (i.e., query refine- 
ment), slice, dice, and pivot. 
Results can be reported in tra- 
ditional or tabular database 
formats, as well as in graphi- 
cal charts. Although this out- 
put might be in a fixed for- 
mat, it often allows the user 
to directly manipulate the 
data for further analysis, such 
as identifying trends, corre- 
lations, or time series. 


A Marriage Made 
in Cyberspace 

Most OLAP and data-ware- 
housing packages either already do or ай will have a Web 
interface, allowing users to access an organization's data via an 
intranet or the Internet. In a recent report, Wayne Eckerson, a 
senior consultant at the Patricia Seybold Group (Boston, MA), 
concluded that by 1998 a Web browser will be driving half of 
all OLAP and decision-support applications. Despite a number 
ofrelated problems, Eckerson believes that “the Web isa perfect 
medium for business-intelligence activities." Here he applies 
what's called the 80/20 rule: 80 percent of all users have simple 
query and reporting requirements that Web applications can sat- 
isfy. The remaining 20 percent either need high-performance, 


interactive access to large data sets, or they're developers who 
require authoring capabilities. This 20 percent segment will, 
for the time being, continue to use dedicated tools. 

One major benefit of deploying OLAP systems using a Web 
interface is the cost savings. Traditional OLAP packages typical- 
ly start from $10,000. Web browsers, on the other hand, are ubiq- 
uitous, Furthermore, most organizations are at least starting 
to get some kind of intranet 
structure, complete with 
servers, in place. Thus, Web 
OLAP should allow almost 
all users in an organization 
access to at least some analy- 
sis functionality. Thanks to 
the Net, the universal ac- 
cess might also extend to 
outside users. For example, 
customers or suppliers could 
have access to some compa- 
ny information. 

The universal Web-brows- 
er interface may also help 
reduce training costs. Most 
users are already familiar 
with the process of pointing 
and clicking on links, and 
the OLAP query-and-manip- 
ulation process is similar. 

Another advantage is that 
the Web is a cross-platform 
environment for users and 
developers alike. Users find 
a familiar environment re- 
gardless of their OS, and de- 
velopers are able to port Web 
applications. 

Thanks to its centralized 
architecture, the Web helps 
reduce the cost for client-side distribution and support. The lat- 
est version of the client software—the browser—can be put on 
all desktops in an enterprise, and components, such as Java applets 
or ActiveX controls, take care of their own downloading. 


Snags in the Web 


Anumber of drawbacks balance these advantages, however. For 
example, the Web was originally a medium for the distribution 
of static files. Therefore, its main problem is that it treats each 
interaction asa new, anonymous connection. It does not intrin- 
sically remember who you are or what query you were just refin- 
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ing. Furthermore, HTTP, the main Web protocol, 
does not maintain the state of a session. Program- 
mers have to use tricks to help a server remember 
users' identities and how far they've progressed in 
their process. Initiatives are under way to remedy 
this problem in a standardized fashion. 

Another often-cited problem is security. The Net 
is open to virtually anyone, and Net traffic in its ba- 
sic form is not encrypted. Companies have there- 
fore been reluctant to put sensitive information on 
the Net. Since а data warehouse contains the crown 
jewels of a company's information about its busi- 
ness, there's understandable hesitation about mak- 
ing such data available on the Net. 

But that's about to change with the introduction 
of secure communication tunnels across the Net. 
These tunnels will enable usersto gain secure access 
to remote data. Firewalls and other authentication 
systems can also help cordon off internal intranets 
by restricting access to certain sites. 

The Web consists of a number of protocols that 
make it open and easy to integrate. However, for 
some OLAP applications, this simple architecture 
may be too simple. For example, using a dedicated 
OLAP application to perform a drill-down opera- 
tion leaves staggered windows on a user's screen 
that correspond to the stages of the stepwise refine- 
ment of the query. These are useful, since the user 
might wanttozoom out again and focus elsewhere. 
But a simple Web browser does not lend itself eas- 
ily to such a multiple-document approach: Each 
new page contains HTML code that is displayed, 
typically wiping out what was already there. 


Web Generations 


Some Web sites lend themselves to OLAP better than 
others. For instance, from the point of view of on- 
line query-and-analysis tools, Eckerson's study dis- 
tinguishes four generations of Web architectures: 
file distribution, dynamic HTML publishing, Java- 
assisted publishing, and dynamic Java publishing. 
Most business-intelligence tools currently support 
first- and second-generation architectures. 

First-generation Web sites (see the figure “First- 
Generation Web Sites" at right) usea two-tier archi- 
tecture to provide basic file distribution. Dedicat- 
ed off-line OLAP tools create reports and store them 
as HTML files, which might contain text and bit- 
mapped images, on the Web server. From their stan- 
dard browsers, users can view or print these static 
documents, but no interaction is possible. For an 
updated view, someone has to generate a new re- 
port. Hyperlinks might simulate a certain degree 
of interactivity. For example, by clicking on a link 
labeled *Northeast Region," a user could navigate 
to a report providing data for that particular geo- 
graphical area. 

Eventually, though, the growing collection of 
files will lead to the administrative headaches typ- 
ically associated with large Web sites. The main 
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Four Generations of Web Access 
First-Generation Web Sites 


Users see static, predefined data. 


Second-Generation Web Sites 
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Dynamic HTML provides data on the fly. 


Third-Generation Web Sites 


Plug-in applications provide more interactivity. 


Fourth-Generation Web Sites 


Java-mediated interactions access data directly. 


Web server 
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Vendors nd Products 
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Application 

Consulting Group's 

OLAP Suite 

This package uses ActiveX to de- 
liver OLAP functionality, including 
drill-down, rotation, and advanced 
data selection. Users can create live 
OLAP database reports and graphs 
from the browser. It uses the Ora- 
cle Express metadata standards. 
(http://www.acgi.com) 


Applix's TM1 

This third-generation, four-tier-ar- 
chitecture, OLAP server solution 
features a Java-based spread- 
sheet. TM1 Anywhere allows dy- 
namic query access to TM1 Serv- 
er, the multidimensional database 
engine. The package's spread- 
sheetimports ODBC data. (http:// 
www.applix.com) 


Arbor Software's 

Essbase Web 

Gateway 

This second-generation OLAP 
server product uses a multidimen- 
sional OLAP database. Its four- 
tier architecture uses Са to inter- 
face to NT or Unixprograms. Users 
request reports by selecting pa- 
rameters in an HTML form; out- 
putis also in HTML. Various OLAP 
operations, as well as data entry, 
are supported through HTML. This 
package also has the ability to use 
Infospace's charting applet. (http:// 
www.arborsoft.com) 


Brio Technology's 
Web.Ware-House 
The product's scheduler generates 
static HTML reports. А browser 
plug-in supports its decision-sup- 
port package, BrioQuery Enter- 
prise. Users interactively query the 
relational database server. (http:// 
www.brio.com) 


. Business Objects 

А first-generation desktop OLAP 
tool that allows dynamic viewing 
of native (non-HTML) business-ob- 
jects reports with helper applica- 


. tions. The server works with rela- 


tional databases; its tools create 
reports interactively, or Document 
Agent schedules reports. (http:// 
www.businessobjects.com) 
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Comshare's Commander 
DecisionWeb 

A multidimensional OLAP server, 
this package's four-tier architec- 
ture provides direct OLAP controls 
using Java applets for drill-down 
and rotation. Output can be in 
HTML or Excel format. | requires 
Arbor's Essbase engine and uses 
Microsoft's ISAPI standard. (http:// 
www.comshare.com) 


Dimensional Insight's 
DataFountain and 
CrossTarget 

DataFountain creates multidimen- 
sional data models (MDMs) on 
the Web server. CrossTarget uses 
them to get RDBMS information 
when a browser user requests a 
report. The reports are generated 


in HTML. (http://www.dimins.com) 


Information Advantage's 
WebOLAP 

This is the four-tier, CGl-gateway 
Web interface for Information Ad- 
vantage's DecisionSuite Server. 
Query-parameter input and out- 
put are via HTML; users perform 
drill-down using hyperlinks. (http:// 
www.infoadvan.com) 


Information Builders' 
WebFocus 

This four-tier, third-generation ar- 
chitecture accesses Unix, Win- 
dows NT, or MVS report engines 
with a Са! gateway. Users create 
reports and charts with Java ap- 
plets. Output formats are HTML 
and Excel. The package is com- 
patible with over 60 databases. 
(http://www.ibi.com) 


Informix Software's 
MetaCube 

This is a family of decision-support 
software for large-scale data ware- 
houses. The Web version current- 
ly generates HTML reports off- 
line. A Java interface is in the works. 
The package supports drill-down, 
charts, and Excel export. (http:// 
www.informix.com) 


Infospace 

The first genuine Java-based fourth: 
generation query-and-analysis tool 
uses a three-tier architecture, with 


disadvantages of this approach are that users can see only 
predefined reports, which age quickly, and that all opera- 
tions have to be predefined. 

Second-generation Web sites (see the figure “Second-Gen- 


| eration Web Sites" on page 82) employ dynamic HTML pub- 


lishing: Applications create HTML documents on the fly in 


| response to user requests. The environmentisactually a four- 
| tier architecture, consisting of Web browsers, Web servers, 
| application servers, and databases. 


To query databases and other resources, users fill out 
HTML forms that their browsers then submit to the Web 
server. The result is a dynamically generated, but still static, 


| HTMI file. Users get the latest data through reports execut- 
| edlive. They can customize the results to a certain extent by 
| changing the values of parameters, which the site designer 


sets up for them. The Web server itself holds only templates 


| and metadata. The metadata parameters tell the server which 


information to send to the browser. However, the metadata 
can also generate HTML tag information that, among other 
things, helps to maintain state and authentication data over 


| asession. 


The Web server submits the user's request to the applica- 
tion server through a gateway. This translates the HTML re- 
quests into SQL statements or other database calls. The appli- 
cation server also formats the result for the Web server. For 
linking such external programs to the Web server, most archi- 
tectures use CGI. 

This approach does not always yield the desired perfor- 
mance, especially in large installations where scalability is 
an issue. For this reason, native Web-server interfaces, such 
as Netscape Server API (NSAPI) or Microsoft's Internet Serv- 
er API (ISAPI), are becoming popular. As opposed to CGI, 
which forks off a new process for each call, NSAPI and ISAPI 
use lightweight threads. The downside is that an application 
written for one of these APIs will not work with the other (or 
with other servers). CGI, on the other hand, is portable. A 
more portable alternative is FastCGI, which has many of the 
advantages of CGI but, as its name implies, improves per- 
formance by cutting down on invocation time. 

Third-generation Web architectures, according to the 
Patricia Seybold Group model, follow the "Java-assisted 
publishing" approach (see the figure “Third-Generation 


| Web Architectures" on page 82). These architectures sup- 


plement second-generation frameworks with Java applets, 


| ActiveX controls, plug-ins, or other client-side programs. 
| Thesecan providea better, more interactive user experience 


that might support local processing ofthe downloaded data. 
This architecture is able to communicate more user-inter- 


| face events to the application servers on the other end, alle- 


viating many of the shortcomings of HTTP and HTML. The 


| supplementary client-side software can also be a helper ap- 
| plication, such as a spreadsheet. The result should resemble 


a traditional client/server application more closely while re- 


| taining the thin-client, Web-based philosophy. 


The jury is still out on whether ActiveX controls or Java 
applets are the right strategy to enhance a browser with more 
functionality and interactivity. Some perceive Java as slow. 
ActiveX components, which correspond to the basic build- 
ing blocks of a Windows application used by hundreds of 


=} thousands of Visual Basic programmers, provide a richer 
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and perhaps more mature development environment. 

Being currently confined to Microsoft clients and serv- 
ers, however, ÁctiveX components are not as portable as 
Javaapplets, since they are closely tied to the Windows (and 
specifically the Win32) architecture. ActiveX components 
are also heavier than Java because they may bring their own 
run-time environment of DLLs. At the moment, Java still 
seems to have the upper hand in this competition. 

Finally, fourth-generation sites use a full-blown Java ap- 
proach. They employ a standard three-tier architecture, di- 
viding processing among a Java application server, Java ap- 
plets downloaded to the client, and a database or resource 
manager (see the figure “Fourth-Generation Web Sites" on 
page 82). The Web server's remaining task is to supply Java 
applets. After a download, these communicate with the Java 
server directly, mostly using remote procedure calls (RPCs). 
The Javaserver communicates with the back-end resources 
using Java-clad native database drivers or Java Database Con- 
nectivity (JDBC). 

Since this type of application is entirely for and on the 
Web, it circumvents the constraints of HTTP and HTML. The 
Java server might generate HTML, but it typically outputs 
data in a proprietary format for direct viewing with the client- 
side Java browser. Using the latter approach, it has the abil- 
ity to encrypt communications to improve security. 


Points to Consider 


Rich Carickhoff of the Application Consulting Group, an 
organization that specializes in custom OLAP solutions, sug- 
gests that when evaluating systems to move to the Web, 
you should check the application type. “Information-cen- 
tric applications migrate nicely to the Web and stand to gain 
much value from its architecture," he explains. "Systems 
that present information with a low level of functionality, 
in multiple formats, and to a broad audience are the suc- 
cess stories." 

But he advises against using the Web to deploy function- 
intensive applications for specialized users. There's too 
much additional software to administer on the server, too 
much data has to travel over the various servers to the brows- 
er, and there might still be too little interactivity. 

In his recent report, Eckerson also concludes that inter- 
activity, potentially including support for tables, charts, 
maps, and other visual output, is mostimportant when spec- 
ifying requirements for Web-based OLAP tools. Nearly as 
important are performance and the number of functions 
the Web-enabled version includes. Most tools, he says, cur- 
rently don't allow browser users to apply new calculations 
to a result set. Other aspects to consider include scalability 
(which may require load-balancing) and support for a wide 
variety of back-end databases. 

À final aspect to consider is the pricing model: Does the 
vendor charge per seat, or does it take the number of con- 
current users into consideration? Eckerson concludes that 
the fourth-generation business intelligence tools to succeed 
will be the ones that simulate a client/server architecture 
over the Web. [3 


Udo Flobr is a BYTE contributing editor based in Hannover, Ger- 
many. You can reach bim by sending e-mail to flohr&dfn.de. 
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Javaapplets communicating with a 
Java server. It fully maintains a ses- 
sion's state for the back-end data- 
base. The Javaserver (AIX, HP-UX, 
NT, and Solaris) caches data for 
improved performance. It outputs 
Excel, HTML, Java, VRML, and oth- 
erformats. Users can create multi- 
page presentations with interactive 
multimedia elements. (http://www 
.infospace-inc.com) 


IQ Software's IQ/LiveWeb 
This second-generation four-tier 
reporting tool employs Са to ac- 
cess Unixor NT servers. Users view 
static HTML reports that the IO/ 
Objects and!Q/SmartServer tools 
generate using a Web interface. 
Hyperlinks implement operations 
such as drill-down. (http://www 
.iqsc.com) 


MicroStrategy's DSS Web 
This is a second-generation, four- 
tier Са! Web interface for Micro- 
Strategy's decision-support sys- 
tem, DSS Server. The product 
supports parameter queries and 
static viewing, including hyperlink- 
based drill-down operations. input 
and output are via HTML. The pack- 
age uses the relational OLAP mod- 
el. (http://www.strategy.com) 


Oracle's Express 

Web Agent 

This interface for the Oracle Ex- 
press Server multidimensional 
database is a second-generation, 
four-tier OLAP server with a CGI 
gateway. It creates HTML output. 
Hyperlinks implement features such 
as rotation and drilling. The pack- 
age also graphs using VRML. The 
development kit uses stored pro- 
cedure code. Using Oracle's Web 
Publisher, it can also use Java or Ac- 
tiveX. (http://www.oracle.com) 


Pilot Software's Pilot 
internet Publisher 


| This is a Web interface for Pilot's 


decision-support suite. It access- 
es multidimensional Pilot Analysis 
Server using ActiveX, HTML, or 
Java. (http://www.pilotsw.com) 


Planning Sciences 
International's Gentia 
Web Suite 

A third-generation, CGl-based in- 
terface to the Gentia relational 
OLAP server package and many 


third-party SOL databases. The 
package uses HTML, but it sup- 
ports charts and Java applets. (http:// 


www.gentia.com) 


Platinum Technology's 
infoBeacon Web 

This is a second-generation ISAPI 
interface to Platinum's relational 
OLAP server, InfoBeacon. Users 
get live access to the NT-based 
server. Operations such as drill- 
down and pivot are supported 
using HTML forms. (http://www 
.platinum.com) 


Seagate Software 

The Crystal Reports and Crystal 
Info reporting tools use ISAPI or 
NSAPI interfaces to NT programs. 
Crystal Reports uses ActiveX 
controls to view and manipulate. 
Holos accesses the Holos multidi- 
mensional database server, using 
HTML input and output for drilling 
and pivoting in the browser. (http:// 
www.img.seagatesoftware.com) 


Speedware's Media/Web 

This is an OLAP decision-support 
tool for data access and analysis 
over the Web. The Media OLAP 
server stores in a multidimensional 
database and delivers query results 
to the Media/Web server, convert- 
ing results to HTML. Users get pa- 
rameterized queries and OLAP 
functions, suchas drill-down. (http:// 


www.speedware.com) 


Syntell's 
Perspectives-Web 

This HTML server is the Web inter- 
face to Perspectives-Zoom. The 
package interfaces to Syntell's Per- 
spectives multidimensional back 
end as well as to Informix, Oracle, 
Sybase, and other ODBC-com- 
pliant relational databases. (http:// 
www.syntell.com) 


Xense's DB Publisher 
DB Publisheraccesses databases 
on any platform and location. The 
client supports any Java platform. 
The server requires Win 95 or NT. 
It accesses Oracle and Sybase 
databases with native drivers, In- 
formix, and others using ODBC. 
Users define queries and reports in 
the browser. А customizable Java 
form pops up values and validates 
inputs. Load balancing improves 
scalability. (http://www.xense.com) 
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ince 1985, BYTE staffers have 
used BIX, a terminal-based 
conferencing system, to share 
news, contacts, story ideas, 
and manuscripts in progress. À few 
months ago, that long tradition ended. 
The successor to BIX is NNTP confer- 
encing, deployed mostly behind a fire- 
wall on a private IP network that links 
our three primary locations. 

Version 2 of Navigator, the standard 
Internet client (what we call a browser), 
was really a suite of applications: brows- 
er, mailer, and newsreader. Living in the 
shadow of the famous browser, the mail- 
erand newsreader failed to attract much 
attention. But even then, these messag- 
ing apps were doing something extraor- 
dinary: They could render, transmit, and, 
to a limited extent, compose HTML. 

In version 3 of both Navigator and 
Microsoft Internet Explorer (MSIE), the 
messaging apps became slightly more 
HTML-aware. In version 4, they are dra- 
matically more so. You can easily con- 
struct a mail message that uses rich text, 
tables, images, and hyperlinks. Апа yet 
when I show people how I use these capa- 
bilities to collaborate with my team, with 
the whole BYTE staff, and with partici- 
pants in our public conferences, they’re 
invariably surprised. 

Why? The context in which NNTP dis- 
cussion and HTML messaging become 
compellingly useful isn’t yet apparent to 
many people. So let’s spell it out. 


An NNTP Server Is a 
Read/Write Web Server 


Thanks to the Web, millions of people 
have become consumers of hypertext. 
Relatively few produce it, though, be- 
cause the Web is primarily read-only. The 
writable equivalent of the Web is the Use- 
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HTML + NNTP = 
Groupware 


Mark Schlack <mschlack... 


| Jon Udell 


HTML-enabled e-mail and 
NNTP conferencing will 
make hypertext authoring 
and collaborative data 
management a routine way 
of life for everyone. 


Thu 1818 М. bytestall issueple 
6/11/97 1... N. bytestaff. demos 


Jon Udell <jon_u@dev5.by... 6/10/37 1... N. bytestalf. demos 
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We're using Collabra as a free-form contact manager. Careful use of message headers 
lends structure to the newsgroup. Full-text indexing of attachments makes the newsgroup 
a powerful tool for information storage and retrieval. 


net, where millions of people exchange 
billions of words every day. But while the 
latest newsreaders can compose and view 
HTML, the Usenet's vast ocean of text 
will for some time retain its plain-ASCII 
look. Postan HTML message to rec.crafts 
.rubberstamping, and you'll likely get 
flamed. Usenet credo demands universal 
access to content. True, messages can 
contain both plain text and HTML. But 
legacy newsreaders display these hybrid 
messages awkwardly, naysayers com- 
plain, and the extra bulk saps bandwidth. 

I'm all for universal access. As it is 
currently constituted, the Usenet quite 
properly takes a conservative stance to- 
ward HTML messaging. But there's ter- 
rible irony in the bandwidth argument. 
The inside-out architecture of the Use- 
net, whereby tens of thousands of news- 
groups replicate to tens of thousands of 
servers every day, isa far more egregious 
abuse of bandwidth. 

Discussion data no longer needs to 


propagate around the world by way of 
replication. It's 1997, not 1977. News 
servers, like Web servers, are now direct- 
ly accessible from all points on the Inter- 
net. News clients can hop instantly from 
server to server, just as Web clients can. 
News servers, like Web servers, can house 
deep, richly structured, densely inter- 
woven, searchable collections of docu- 
ments. And everyone—not just desig- 
nated producers of content—can help 
build those collections. 

This scenario may or may not ultimate- 
ly prevail on the Usenet. Either way, you 
can create an alternative public or private 
version of the Usenet using a stand-alone 
news server. When I started doing this 
18 months ago, I had to climb the admit- 
tedly steep learning curve associated with 
INND, the server app that powers most 
of the Usenet. 

Today it's much easier. In addition to 
INND, I’m running the latest news servers 
from Netscape (Collabora Server 3.0) and 
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Microsoft (Internet News Server). Both 
vastly simplify the process of setting up 
and using NNTP conferences. Both, in 
conjunction with the new generation of 
HTML-aware newsreaders, propel NNTP 
technology into the space formerly owned 
by proprietary groupware platforms, such 
as Lotus Notes. 


NNTP Newsgroups Are 
Simple Document Databases 


А newsgroup is really justa directory with 
a bunch of text files in it. Each file starts 
with headers (Newsgroup:, Subject:, 
Date:, and Sender:) and continues with 
the stream of ASCH text that is the message. 

Newsreaders can order your view of a 
newsgroup by the primary headers: sub- 
ject, date, and sender. But that’s not too 
useful if you’re pointing your newsread- 
er at alt.rec.rubberstamping. Why order 
by date, for example, when there’s noth- 
ing newer than last night’s feed? 

In a private newsgroup, though, these 
ordered views become very useful. When 
I finish the first draft of this column, for 
example, I'll post it to an internal news 
server. Weeks later, when the final proof 
reaches my desk, I may want to refer back 
to the original copy. No problem. I'll select 
the newsgroup, order by date, scan for 
mid-June, and look for postings from me. 

With a bit of group discipline, you can 
make these views of shared data even more 
useful. Here's a simple but powerful idea: 
Treat the subject header asa row in a data- 
base. For example, we use several news- 
groups as simple contact managers. I in- 
vite staffers to post subject headers to this 
group in the following form: 


Davidson, John | Network Telesys- 
tems | TCP/IP, VPN 


The idea here is that records in this con- 
tact database are categorized in three 
ways: by name, by company, and by key- 
word, Order the newsgroup by its Subject: 
headers, and you’ve ordered the data- 
base by name. Yes, I realize this isn’t per- 
fect. You can’t order by company or by 
keyword, as you would with the equiva- 
lent Lotus Notes database. But here are 
some points to consider. 

Full-text search. There isn’t yet an 
NNTP standard for the full-text search of 
newsgroups, but Netscape implemented 
one in its new Collabra server and client. 

The body of the message is a white 
paper on virtual private networking that 
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John Davidson sent me by way of e-mail. 
I know ГЇЇ be able to find that document 
three months hence by searching our news- 
group for the term vpn. What's more, I 
know that any other BYTE staffer looking 
for contacts or material on that subject will 
also be able to find it. 

Direct e-mail integration. To enter this 
record into our contacts database, I for- 
warded John's e-mail message into the 
newsgroup, rewriting the Subject: header 
as I've shown. Data entry doesn't get any 
easier than this. 

Гуе built and used a few multiuser con- 
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tact databases over the years. Data entry 
is always the bottleneck. Like all so-called 
knowledge workers, I process a flood of 
information at top speed all day long. If 
I have to fire up a data-entry screen and 
fill out a set of fields to log each event, I 
just won't, nor will my colleagues, and 
it's no use pretending otherwise. 

The data-entry threshold has to be 
very low, and now it is. À lot of informa- 
tion comesto me by way of e-mail that will 
matter to me or my team, but not today 
or next week. It takes literally 2 seconds 
to tag these messages and forward them 
to ashared-document database where they 
will be seen once and can be found later. 

Optionalvalue-added Web integration. 
Suppose you wanted to construct views of 
this database by company and keyword, 
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as well as by name. It's straightforward. 
Гуе written before about transformers 
(MHonArc and Hypermail) that convert 
mail or news archives into Web archives. 
Given such a Web archive, you need only 
scan for Subject: headers, parse out the 
implied fields, sort them, and emit one or 
more Web pages that serve as indexes on 
those fields. 

NNTP newsgroups are rich file systems. 
Following the headers, a news message 
can contain just a simple message body or 
a set of message parts, each encapsulated 
between MIME boundary-markers. These 
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attachments can be MIME-encoded bina- 
ries, such as images, executable programs, 
PDF files, and spreadsheets. They can 
also be HTML files. Listed below are some 
of the consequences that flow from cre- 
ative use of the text/HTML MIME type. 

Noexternal viewers are needed. If post- 
ers convert files to HTML, readers won't 
have to launch external viewers because 
newsreaders can now render HTML at- 
tachments natively. Some applications 
already implement “Save as HTML," and 
many more will. 

Contentcan be full-text-indexed. If you 
post a Word document as an attachment, 
Icansearch for the textthat you write only 
in the primary part of the message. Con- 
vert the attachment to HTML, and 1 can 
search that, too. That's just what Í did 
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Web Project 


when I received and posted John David- 
son's white paper. 

Attachments can be live applications. 
Everyone gets e-mail like this: “Re: Com- 
pany picnic: Please choose preferred date 
[7-18/7-25] and activity [volleyball/soft- 
ball]. Reply to Pat at [phone #/e-mail ad- 
dress]." If we're using HTML-enriched 
mail tied to a Web-based application, Pat 
need notcollect, tabulate, and disseminate 
this data. She can package her survey as 
an HTML message and broadcast it to the 
staff. An application such as my Polls serv- 
let (see “Java Servlets,” June BYTE) doesn't 
know or care if its HTML client is a Web 
page or a mail or news message. 


Message Threading Creates 
Document Hierarchy 


Suppose that, two months after I enter 
the John Davidson record in our contacts 
newsgroup, another BYTE editor inter- 
views John for an article on VPN. Two 
months after that, a fact-checker calls John 
to verify some information in the article. 
The Contacts newsgroup is the obvious 
place to record these interactions. If the 
editor and fact-checker add their notes 
as replies to the original message I post- 
ed, they?ll create what we normally think 
of as a conversational thread. 

But in this context, the newsreader be- 
haves more like a kind of shared outline 
processor. When I launch the newsread- 
er, the Contacts newsgroup appears in 
unexpanded form asa list of names. To ex- 
plore all our interactions with John David- 
son, 1 can expand that thread. 

How well does this work? To be honest, 
you won't find many examples of this tech- 
nique in our internal newsgroups today. 
It's tempting to blame the NNTP tools, 
which weren't designed for this purpose. 
You can't, for example, rename or move 
messages, and if you cancel a message 
you'll orphan the hierarchy beneath it. 
What's more, nothing prevents you from 
posting a top-level message that violates 
the style (e.g., NAME | COMPANY | KEYWORD) 
that creates the illusion of a database. 

But neither of these limitations is crip- 
pling, in my view. The real obstacle, as al- 
ways with groupware, is cultural. I know 
people who exploit the rich capabilities 
of Lotus Notes less effectively than we ex- 
ploit our relatively primitive NNTP-based 
tools. Most people, even some who are 
highly software literate, are not yet attuned 
to this mode of collaboration. We'll all get 
there, but it's going to take time. 
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TOOLWATCH | 


Win32::Internet 

Aldo Calpini (<dada@divinf.it>) 
http://www.divinf.it/dada/perl/internet 
An essential tool for every NT Perl hacker. 
Win32::Internet creates a Perl 5 interface 
to WININET.DLL, the Win32 Internet sup- 
port library that manages HTTP and FTP 
connections, It’s a great way to make your 
Win32-based Peri scripts URL-aware. 


BOOKNOTE | 


The Data Model 
Resource Book 
$49.99 

by Len Silverston, 
W.H. Inmon, and 

Kent Graziano 

Wiley Computer 
Publishing 
http://www.wiley.com/compbooks/ 

If you look at enough information systems, 
patterns will emerge. These authors have 
done just that. Here are data-modeling 
recipes that include all the basic ingredi- 
ents: people, organizations, products, units 
of work, and orders. 


The Data Modal} 
Resource Book 


NNTP Messages Are Link 
Sources and Link Targets 


By link sources, I mean that NNTP mes- 
sages can contain live hyperlinks. Since 
Navigator 2, we’ve been able to compose 
hyperlinks merely by spelling URLs cor- 
rectly. If I type http: //www. byte. сот/ 
in a message, the news (or mail) client 
will automatically recognize and activate 
that link. 

This primitive form of hypertext au- 
thoring can deliver extraordinary bene- 
fits. When Usenet posters refer to Web 
documents, readers can access them with 
a single click. Using the HTML composers 
in the version 4 clients, you can refine the 
appearance of the hyperlink. If you are 
writing for an audience of HTML-aware 
newsreaders, you can wrap an ugly URL, 
such as http://www.byte.com/art/9706/ 
sec5/art1.htm, in a descriptive phrase such 
as my June column. 

By link targets, 1 mean that hyperlinks 
(on a Web page or in a news message) can 
lead to news messages. This hardly mat- 
ters on the Usenet, because messages there 
don't survive more than a few days. 


But on a private NNTP server, it’s a dif- 
ferent story. You don't ever have to expire 
messages; they can be as permanent as 
Web documents typically are. Suddenly it 
makes sense to create links to these per- 
manent news messages. As I pointed out 
in “Dual-Mode Conferencing" (Decem- 
ber 1996 BYTE), we've long been able to 
form such links using message IDs. But 
it was awkward to do so, and the result- 
ing URLs were nasty-looking strings, such 
as news://staffnews.byte.com/3301F45C 
.482E@byte.com. I'm delighted to report 
that, with Communicator's Collabra cli- 
ent, which just shipped, you can achieve 
this result by dragging a message icon into 
the message-composition window. 

Why is linking to news messages a big 
deal? It means that the number and qual- 
ity of documents that you've collected in 
anewsgroup are notthe only measures of 
its value. Density of interconnection be- 
comes another key measure. References 
can be a concise and elegant alternative 
to quoting huge chunks of prior messages. 

Even more ambitious, messages with 
links to messages can summarize discus- 
sions and create alternate views of data- 
bases. It's true that these meta-messages 
are still part of the flow of the newsgroup. 
Like all messages, they'll be seen once and 
then fade into the archive. But if they're 
composed in HTML, they can also func- 
tion as Web pages. 

The "discussion highlights" section of 
our home page, which calls out interesting 
threads in our public conferences, illus- 
trates this technique. Think of an HTML- 
based NNTP discussion as a bunch of rough 
drafts, some of which will merit promo- 
tion to the status of finished Web pages. 


What's the Catch? 


If this NNTP stuff is so handy, why aren't 
more people using it? Not many folks, oth- 
er than Internet service providers and net- 
work administrators, have ever mastered 
NNTP servers. The de facto choice, INND, 
is a mythologically scary beast. 

But times change. The latest incarna- 
tions of INND from Netscape and Micro- 
soft go along way toward taming the mon- 
ster. Most would find it straightforward 
to deploy these GUI-driven news servers 
for internal use. Next month ГИ show how 
that's done. EJ 


Jon Udell is BYTE's executive editor for new 
media. You can reach bim by sending e-mail to 
jon u&devS.byte.com. 
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| ometimes in the Java world, 
B you have to choose between 
big, slow, and standard versus 
faster, smaller, and nonstan- 
dard. A. case in point is Vibe ($49.95), 
which opts for the latter approach. Vibe 
comes from Visix, creator of the Galaxy 
multiplatform development system (see 
"A Whole Other Galaxy," July 1995 BYTE). 

You'd think the Visix technology and 
Java would be a perfect match: Galaxy's 
forteis cross-platform GUI development, 
which is a big part of the Java story. How- 
ever, several aspects of Vibe might make 
programmers think twice before using it. 


Springs and Struts 


The hallmark of Galaxy's GUI develop- 
ment system is its intelligent geometry 
management, which allows for smarter 
interfaces and is based on the concepts 
of springs and struts. Springs and struts, 
which in Vibe area type of “connection,” 
are logical entities that define orientation 
physics so that on-screen objects reposi- 
tion themselves appropriately when the 
screen is resized or when an application 
designed on one platform is run on an- 
other platform. 

During the development of the GUI 
portion of your application, when you 
place objects such as buttons or scroll 
bars on-screen, you can define a connec- 
tion between the edge of an object and 
the edge of the frame or between oppo- 
site edges of an object. Connections be- 
tween an object and the frame control the 
object’s position. Connections between 
opposite edges of an object control the 
object's size. 

Each of Vibe’s four connection types— 
struts, springs, spring/strut, and natural 
length—has a specific behavior. A strut 
specifies a fixed value. If you put a strut 
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Feeling that cross- 
platform Vibe is one 
thing; deploying it 
is something else. 
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Vibe brings Galaxy's springs and struts to Java. 


between opposite edges of, say, a but- 
ton, the button size remains fixed re- 
gardless of what happens on the screen. 
А spring expands and contracts as the 
user resizes the window, thus allowing 
objects to move while maintaining rela- 
tive positioning. А spring /strutis a spring 
with a fixed minimum length. The nat- 
ural-length connection enables an object 
to resize itself based on its contents. (For 
example, if you change the font size in a 
button at run time, the button resizes it- 
self appropriately.) 

Visix could have coded the intelligence 
of its scroll bars and buttons inside huge 


class files written entirely in Java, but then 
applications would be big and slow. In- 
stead, Visix moved some of that intelli- 
gence into native classes that are actual- 
ly part of the Vibe virtual machine (VM). 
Because they're native, they run faster. 
But they also require a nonstandard VM. 


A Profundity of Files 

А Vibe application has more than just a 
set of class files running inside a Java VM 
(JVM). Vibe has class files, .vibe files, a 
special Vibe JVM, and а “vibe runner" 
file. Every Vibe application you build 
creates an associated .vibe file, which is 
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roughly analogous to the resource fork 
of a Mac application. In particular, the 
.vibe file carries the geometric informa- 
tion associated with the GUI portion of the 
application—that is, inside the .vibe file 
is persistent data that describes not only 
what objects (e.g., buttons and scroll bars) 
are on-screen, but their position, too. 

The .vibe file also contains the com- 
plete compiled version of the application. 
Hence, you can set up a Vibe application 
so that users can double-click on the .vibe 
file and launch the application as though 
it were a stand-alone executable. 

This is where the runner file comes in. 
The Vibe runner, which must be installed 
on end users' desktops, consists of the 
Vibe JVM and native class files bundled 
into a single package. In the above scenar- 
i0, when the user double-clicks on the 
.vibe file containing the application, it's 
actually the Vibe runner file that wakes 
up and begins execution. Note that the 
Vibe runner file is most useful for appli- 
cations deployed through the enterprise. 
It's less useful for applications run on the 
Internet, where you can'tbe sure thata cli- 
ent will have the Vibe runner file. 

Visix'suse ofthe runner file offers some 
benefits. I've seen Java GUI-development 
systems that attempt to embed informa- 
tion about the visual components of an ap- 
plication directly in the Java source code, 
surrounded by comments and messages 
such as, “Don't edit this!” This informa- 
tionis embedded in the file because the in- 
tegrated development environment (IDE) 
itself needs that data to create a design- 
time view of the application's GUI. 

Vibe's approach, because it doesn't in- 
sert information into your source code, 
eliminates worries of accidentally editing 
a forbidden portion of source code. But, 
with all these special files to keep straight, 
distributing a Vibe application can be 
problematic: You can't just bundle an ap- 
plication into a class file and ship that to 
a client. 

Fortunately, Vibe comes with Install- 
Shield, plus InstallShield scripts. These 
tools will help you by automating the con- 
struction of a distributable application 
bundle. 


WHERE TO FIND X . 


ObjectSpace,Inc. — VisixSoftware, Inc. 


Dallas, TX Reston, VÀ 
972-934-2496 703-758-8230 
http://www fax: 703-758-0233 
.objectspace.com http:/f/www.visix.com 
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f you're serious about Java, the Java De- 
veloper's Kit (JDK) leaves much to be de- 
sired, including aneed for more containers 
and generic algorithms to help you more 
quickly develop and deploy applications. 
ObjectSpace's Java Generic Library (JGL) 
is a collection of containers and algorithms 
that's the Java equivalent to the C++ stan- 
dard template library (STL). JGL is bundled 
with Visix's Vibe and is also free for the down- 
loading from hitp://www.objectspace.com. 
JGL consists of over 100 classes and in- 
terfaces that define data types and asso- 
ciated algorithms. All the data types in JGL 
- descend from a parent abstract data class 
that's known as “containers” Five different 
· kinds of "base" containers exist in JGL: 
| maps, queues, sequences, sets, and stacks. 
Each type of container has its own char- 
acteristics of access and element storage. 
For example, a queue implements a linked- 
list structure; a stack implements а first-in/ 
- last-out structure, and so on. (I'm using the 
_ “base” classes designation loosely. The map 
class is an abstract class, queue and stack 
. areconcrete classes, and sequence and set 
| areinterfaces. Think of them as the five main 
branches of the Ја С container-class tree.) 
But the container classes are only part of 


Bad Vibes About Safety 


On the darker side, some of Vibe's ad- 
mitted security holes are a wee bit dis- 
turbing. I am aware of two of them. First, 
the Vibe JVM does not perform all the ver- 
ifications done by a standard JVM when 
a Java class file is loaded. The JVM spec- 
ification describes four passes that take 
place when a class file is loaded. One pass 
verifies (among other things) that no local 
variables are accessed prior to being stored 
with valid values. The Vibe JVM doesn't 
do this check; it must depend on the com- 
piler to do it. 

If the compiler hasn't done this check, 
then the Vibe JVM is susceptible to what- 
ever maladies might occur if the program 
attempts to manipulate an unorthodox 
value. (I should point out that the Vibe 
compiler does do these checks. Still, that's 
little help if someone tries to bring in an 
application from the outside.) 

Second, the Vibe JVM does not include 
a security manager that restricts access 
to the network or file system. That means 
that if you have installed the Vibe JVM in 
your browser, a Vibe application (applet, 
really) downloaded over the network has 
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the JGL fabric. Algorithm Tee provide the 
necessary mechanics for operations on con- ` 
tainers. JGL includes algorithms for sorting, 
searching, counting, replacing, applying, and 
more. In addition, JGL defines a set of itera- 
tor classes for each container class so that 
you can easily program tight loops that pro- 
cess elements within a container. 

But the real power of JGL is unleashed 
when containers, iterators, and algorithms ` 
are combined. The combination allows you 
totuman algorithm loose on a container with 
just a few statements. For example, the fol- 
lowing code shows how you might sort the 
first 10 elements of an array container: 


ArrayIterator first - 


array.begin(); 
ArrayIterator last = 

array.begin(); 
last.advance(10); 
Sorting.sort(flrst,last); 


Thefirstiteratorissettothefrontofthe 
array. Then the 1ast iterator is created and 
moved to just past the tenth element. Finally, 
the sort method is called to sort the subset 
of the array. Note that, with little modification, 
you could easily sort subsets within the array, 
as well as the entire array itself. 


full access to your machine. The Vibe doc- 
umentation is succinct about this: “Basi- 
cally, a Vibe application can do anything 
on your computer which a native applica- 
tion can do.” Ouch. 


Good Vibes 


Vibe’s springs-and-struts paradigm is a 
welcome mechanism for managing the 
GUI portion of an application. The .vibe 
file, while somewhat nonstandard, is cer- 
tainly a step in the right direction for han- 
dling the sticky problem of where to put 
resource information. 

However, too much of Vibe is nonstan- 
dard. The .vibe file is nonstandard. The 
Vibe JVM is nonstandard. The runner file 
is nonstandard. The reasons for all these 
nonstandard entities are easy to see, but 
Vibe sacrifices portability to bring them 
about. Perhaps these problems will be ad- 
dressed in future releases. 


Rick Greban is a senior editor at Computer 
Design magazine and coauthor of The Cli- 
ent/Server Toolkit (NobleNet, 1996). You 
can contact bim by sending e-mail to rickg@ 
pennwell.com. 
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When it comes 7 
to number crunching, 

graphice generating, data ' 
processing, presentation creating, 
| information storing performance, 


the Soundx 45OO 


ROCKS! 


Go ahead, 

' check out ІВМ, AST, 
| Digital, HP, NEC, 
and Compaq". 


P P Then call us at: 
1-200-788-2876 
for a dealer near you. | 
(Check out our web eite at: Z 


>, Soundx 4500 


Power Configuration: 

166 MHz Pentium Processor 
with MMX Technology 

32 MB RAM 

2 GB HDD 

$3,895 MSRP 


d "If ме sound confident, М, 
Ñ it’s because the Soundx 4000,7 
W our previous model, just beat 
their best in an Independent 

| NSTL test! 


EXCELLENCE FOR ALL THE WORLD TO SEE 
www.sceptretech.com 800-788-2878 
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Tri-State Logic Probe—works 
' with Post-Probe and enables testing 
down to individual chip level. 


^ s EO e 7 ; 
p Tray, тё: = 


š тажа т 


— 
аа 
AT 
‚шә 
Qe 
Qm 
„ЕР 
= ~ 
m 
pr 
p 
ntt 
an 
pæ 
—_ 
am 
am 


Litt has 


E - ] A nrbs walli 
24 =m Ж.М» Ж 
{ г ee агн 


š 9 
$ 


Extensive Post-Probe Manual—exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up the 2-digit error code in this manual and instantly 
diagnose your PC's problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 
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, Durable Zip-up Leatherette 
Carrying Case—all your tools 


in one organized easy to carry 
toolkit. 


Post-Probe Diagnostic Card— 


- when Post-Probe detects an error, 


a 2 digit BIOS code will display on 
the card telling you exactly what's 
wrong with your PC. 100% com- 
patible with all ISA, EISA, Compaq 
and Micro-Channel PCs. 


AA Optional Tutorial 


and PC Trouble Shooting 


Videos—Call for titles and 
current prices. A wealth 

of technical help at your 
fingertips. 


, Micro-Channel Adapter Card— 


(behind Post-Probe card) allows Post- 
Probe to be used with Micro-Channel 
equipped computers. 
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is is the only card that will function in every system on the market. The 
documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition’ 


Includes pads for voltmeter to attach for actual voltage testing under load. 
4 LEDs monitor --5уйіс -5vdc +12vdc -12vdc. € Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. € Monitors 1/0 
Write and 1/0 Read to distinguish between write and read errors. 9 Accurately 
monitors progress of POST for computers without POST codes. € Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
> Compatible with Micro Channel computers. 9 Dip switch allows easy selec- 
tion of 1/0 ports to read. @ Includes TRI-STATE LOGIC PROBE to determine 
actual chip failures. € Manual includes chip layouts and detailed POST proce- 
dures for all major BIOSs. Ф AND MUCH MORE...call for more details. 


Govt. Orders: NSN-7025-01-421-6467 


Micro 2000, Ini. Makers of Professional PC Diagnostic Tools 
1100 East Broadway, Suite 301, Glendale, California, USA 91205 

Toll Free: 800/864-8008 • Phone: 818/547-0125 • Fax: 818/547-0397 
Web Site: http://www.micro2000.com 


International Orders please call: 

Micro 2000 Australia.............. 61-42-574-144 

Micro 2000 UK................... 44-1462-483-483 | 
Micro 2000 Amsterdam ........ 31-206-384-433 

Micro 2000 Germany............ 49-69-420-8278 


Copyright © 1996 Micro 2000, Inc. All Rights Reserved 
Circle 356 on Inquiry Card. 
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(SOHO) networking market is booming. And SRP: $99 | MSRP $75 | all major Network developers and feature 
now, Kingston? has two great products that will Port EtheRx SOHO | 'JUBASE-T/2 PCI Client 


certainly increase your profits. 


EtheRx SOHO Hubs 

Available in 5- and 8-port versions, their pocket-sized form factor and 
optional in-line keyboard power supply allows them to be installed just 
about anywhere. Аз networks grow, a crossover switch allows for easy 
cascading without special cables. 


EtheRx PCI Client Adapters 
EtheRx PCI Client adapters аге available іп 10Ваѕе-Т and dual-interface 


QStart; Kingston's easy to use installation, 
configuration and diagnostic utility. 


Lifetime Warranty and Free Technical Support 

Like every Kingston networking product, both the SOHO hub and 
the EtheRx Client PCI adapter are backed by a lifetime warranty and 
toll-free technical support. For more information on Kingston 


networking products call (800) 337-7039 or look for us on the 


Net: www.kingston.com/ad. 1 Y 
Kingston 


COMPUTING WITHOUT LiMITS'* 
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А fiber-optic interface standard and programmable motors belp 
build precise motion-control systems quicker. By Alan Joch 


Plug and Play 


for Manufacturers 


n cavernous aircraft hangars across the country, 
industrial versions of R2D2 quietly motor around the 
fuselage sections of next-generation military and 
commercial aircraft. The robots pause frequently to shine lasers 
that take 3-D measurements to assure that they place the sec- 
tions precisely. Dozens of motors and precision actuators buzz 
as the robots perform the calculations and smoothly lift the 
outer skins into place. To resellers and systems integrators that 
create motion-control systems, robots such as these are poetry 
in motion. Unfortunately, for decades, proprietary motion- 
control hardware has made interoperability among system 
components almost impossible in systems such as this. 

Fortunately, this is changing for integrators that build pack- 
aging and printing machines, material-handling systems, and 
robots. Change comes courtesy of standard-issue Windows 
PCs, C/C++ development tools, and a maturing standard— 
serial real-time communications system (SERCOS)—that first 
caught on in Europe and in the last two years has begun to 
establish itself in North America. 

SERCOS’s raison d'étre is to establish communications 
between controllers and the digital-motor drives that perform 
complex multiaxis movements. SERCOS defines a standard 
way for integrators to plug as many as 254 programmable 
drives into a 4- Mbps fiber-optic ring that becomes the medium 
for controls and drives to pass data serially to each other. Unlike 
analog interfaces, SERCOS allows for two-way communica- 
tion between controls and programmable drives. Basically, it's 
a Plug and Play bus for manufacturing systems. 

“SERCOS helps us speed integration,” says Ed Chalupa, pres- 
ident of Advanced Integration Technology (AIT), the Plano, 
Texas, systems integrator that built the aerospace robotic units. 
Chalupa adds that his company's manufacturing systems have 
to be constructed at his customer's site—without benefit of 
debugging in an AIT quality-assurance lab. SERCOS eliminates 
bugs that were common in the wiring between the controller 
and the programmable motors, he says. 

SERCOS alone wouldn't open architectures for motion-con- 
trol systems. Openness results from teaming the SERCOS stan- 
dard with PCs and standard development tools. PCs are more 
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"We do the final 


installation, wiring, 
and programming 
in the field. 
SERCOS reduced 
bugs from wiring 
errors to zero." 

—Ed Chalupa 


SEPTEMBER 1997 BYTE 92E 


economical than programmable logic 
controllers (PLCs), the likely alterna- 
tive. Standard developmenttools let inte- 
grators draw on the same programming 
expertise from project to project. To- 
gether, these standard resources help alle- 
viate the frustrations of resellers and inte- 
grators about proprietary systems, says 
Charles F. Carter Jr., vice president of 
technology for the Association for Man- 
ufacturing Technology. 

However, SERCOS is still evolving, 
and some integration issues remain unre- 
solved. Addto thatthe competitive pres- 
sures of the marketplace, which induce 
component vendors to interpret the stan- 
dard in different ways to give their prod- 
ucts a performance edge. The result is 
that SERCOS is what John Odenthal, vice 
president of systems integrator Motion 
Design, calls “an integrator’s night- 
mare—a nonstandard standard.” Yet 
Odenthal says the benefits of SERCOS 
outweigh its annoyances, if you know 
how to work around the rough spots. 
Here’s howto avoid integration problems. 


Why SERCOS Now? 


Although SERCOS may be unfamiliar to 
many resellers, it’s not new. Its develop- 
ment began in the 1980s, spurred by Ger- 
man manufacturers that wanted a non- 
proprietary interface for machine-tool 
systems. Why is SERCOS suddenly impor- 
tant? Two reasons: big endorsements and 
digital programmable drives. 

The biggest endorsement came in 
1995, when GM told suppliers to its Power- 
train and European manufacturing divi- 
sions that all future equipment must sup- 
port SERCOS. 

Anotherrecent catalyst for a better and 
faster interface, beyond interoperability, 
is the motion-control industry's move 
from analog to digital components, par- 
ticularly digital programmable drives. 

Digital drives are faster and more pre- 
cise than analog drives. It's not unusual 
for them to go from 0 to 3000 rpm in 20 
milliseconds or come to a stop within 
1/8000 of a revolution, says Jeff Pinegar, 
spokesperson for Automation Intelli- 
gence, a Duluth, Georgia, systems inte- 
grator that was one of the first U.S. com- 
panies to work with the standard in 1992. 

Also, analog drives are electrically 
noisy. Because the motors аге almost con- 
stantly starting and stopping, they be- 
come essentially a series of antennas for 
electrical interference. Electrical noise 
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. Wireless Integration 
Old Way 


Dozens of wires linking analog-motor drives to a programmable logic controller 


increase the chance for installation problems. 


Each analog-motor drive has 16 wires that need to be individually connected to the 
programmable logic controller. 


New Way 


А simple 4-Mbps fiber-optic network connects digital-motor drives to a standard PC 


running Windows or DOS. 


Up to 254 SERCOS-based programmable motor drives are supported in each 


SERCOS loop. 


Integrators building large systems may complete hundreds of 
connections. SERCOS replaces them with one fiber-optic ring. 


is not a problem with SERCOS's fiber 
optics. 

Obviously, SERCOS isn'tthe only inter- 
face choice for motion-control systems. 
Many vendors have proprietary solu- 
tions. There are also other alternatives, 
from Fieldbus to ProfiBus, CANbus, Inter- 
Bus-S, and DeviceNet, that are often best 
suited to low-level components, such as 
motor starters, rather than for more 
sophisticated multiaxis motion-control 
components. 

Fieldbus, for example, establishes a 
communications link for I/O data to travel 
to a number of field devices. Some inte- 
grators say that they use DeviceNet and 
SERCOS side by side, the former for I/O 
control, the latter for motion control. 
However, Pinegar says his company 
often uses SERCOS for both ИО and 
motion control, eliminating the need for 
a separate $1000-$2000 I/O card. 

Most integrators give SERCOS high 
marks for lessening wiring woes (see the 
figure above). A typical analog-motor 
drive might have 16 wires coming out of 


it that lead to a motion controller. A large 
automated packaging system might have 
15 drives, which means an integrator for 
such a system would have to complete 
240 electrical connections. SERCOS re- 
duces this to one fiber-optic ring. 

Easy connections mean a faster setup 
time. “Inthe past, we would puta card in 
the PC doing motion control and have 
two or three 100-pin ribbon cables fan 
out to 100 terminal blocks," Pinegar says. 
^With SERCOS, the network goes out 
fromonetransmitter to each drive in one 
clean fiber-optic ring. In terms of systems 
integration, this simplified wiring is a 
tremendous advantage." For Chalupa, 
simplified wiring is important because 
the systems AIT builds for the aircraft 
industry are so large. ^We do the final 
installation, wiring, and programming in 
the field. SERCOS reduced bugs from 
wiring errors to zero," Chalupa says. 


Who's Behind It? 


Thanks to GM's endorsement and the rise 
of digital drives, the number of products 
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SERCOS is gaining 
new life because high- 
speed equipment 
needs a better way to 
communicate. 


DÀ 
Thinking 
Small(er) 
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R/3 isn't just a toy for 
the big kids. Resellers 
have new strategies 
for deploying it in 
smaller organizations. 
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Loop-back Plugs— 

9-pin serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 
ИО port testing. РЕ = 


Get the best, most accurate 
lull-System diagnostics package 


2 Місго-$с 
for all your problem Рез. Порру diss — 
taining the best 
Low-Level Formats all hard PC diagnostic tools 
drives including IDES. Allows on the market. 
Comes with both 3.5" 
relocation of Track 0. and 5.25" disks to 


Works with any PC regardless Work with any PC. 
of 0/5: DOS, Windows 95 & NT, 
0/82, Unix, Novell, etc. 


Call for upgrade pricing € 
complete new features list! 


ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST- PROBE the User S c 7: іп the i d issue Т Ж >ш 
saying: ° > it. naintain 


* LOW-LEVEL FORMAT—Performs low-level елу on all hard drives | А 
including IDE drives. € TRUE HARDWARE DIAGNOSTICS—accuraie testing EE сасу 
of CPU, IRQ's, DMA's, memory, hard drives, floppy drives, video cards, etc. Е w ее 
> RELOCATES TRACK 0 on hard drives that support relocation. € IRQ "d 
CHECK— Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 9 0/5 INDEPENDENT—Does not rely оп 0/5 for 
diagnostics. Talks to PC at hardware level. All tests are full function regardless 


of O/S (i.e. Windows, Novell, UNIX, 0/52). € IRQ DISPLAY—Show bits 
enabled in IRQ chip for finding cards that are software driven (Network, Sound 
Card, etc.). € MEMORY DISPLAY—Displays any physical bit of memory 
under 1 MB. Very useful for determining memory conflicts and available 
memory space. Ф AND MUCH MORE...We don't have enough space here for 
everything this software can do! 


Govt. Orders: NSN-7030-01-421-6459 


Call Now for Special Pricing 


1-800-664-8008 = г 


Complete Micro-Scope Manual— easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities this program contains. 
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SERVER 


WITH ЕНШЕ CALL 


Now you can virtually eliminate hardware downtime by stand-by unit to take over. ServerOnCall assumes the 


combining DPT's new ServerOnCall technology (as a network identity of the failed unit, at the same time 
stand-by for failed servers) and DPT RAID (for disk drive taking ownership of its drives, operating system and 
fault tolerance). applications. 


DPT ServerOnCall software, SmartRAID IV controllers and Ready to stand-by your LAN? Here's the easy way to get 
DPT storage subsystems allow a single stand-by server to everything you need to implement stand-by server 
provide failure backup for up to three online servers, support and RAID, and a $500 instant rebate. Contact any 
each of which could be running a different 0S.* If an of the distributors listed below and ask about our special 
on-line server fails, the software notifies the ServerOnCall ServerOnCall bundle. 

*ServerOnCall supports NT, Novell NetWare, BSDI and SCO Unix! 


| N S TA N T ~ ОИ Infinite Solutions 


Call your distributor x Ingram-Micro 


E Jones Business 
and ask about Savi ng Decision Support Systems 
up to $ 500 in instant Systams(DS! ) Marshall 
rebates with DPT's € —— 
Í Gates/Arrow Pioneer 
ServerOnCall bundles. REB ATE E Hy Tech Tech Data 
VAR Sales Reps! Earn up to $100 in spiffs by selling DPT ServerOnCall bundles. Call DPT for details 
DPT IS THE 
1-800-860-4589 MDPT КЕКЕТІНШЕН (9) 20: 
Distributed Processing Technalogy ATONA  CZMDPTI Га 


140 Candace Drive, Maitland, FL 32751 ° Tel: 407-830-5522 Fax: 407-260-6690 * sales@dpt.com * http://www.dpt.com 
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D 
n 
that support the standard has finally 
madeitauniversalinterface. Who's sup- 
porting SERCOS? 

According to SERCOS N.A., a trade 
association, the protocol's capability to 
ease systems-integration tasks especially 
benefits machine builders. “Networking 
drives and controls through the SERCOS 
interface is a straightforward matter of 
systems integration," says Tom Lauter- 
back, the association's managing direc- 
tor. “With the ability to manipulate every 
variable in a drive system, SERCOS-com- 
pliant digital drives have brought drive 
setup and optimization to a new level. 
Today, such tasks are being performed 
in graphical environments such as Win- 
dows,” he adds. 

Lauterback estimates that more than 
27 companies offer SERCOS products and 
systems-integration services. This in- 
cludes leading suppliers of motion-con- 
trol cards and equipment, such as Indra- 
mat, Motion Engineering, and Pacific 
Scientific. 


But Wait: There’s Less! 


SERCOS has advantages, but resellers 
aren’t oblivious to its shortcomings, 
which range from slow speed for some 
applications to poor documentation that 
leads to inconsistency in how the stan- 
dard is implemented. 

Over the past 11 years, SERCOS’s cre- 
ators have tried to address speed con- 
cerns. The original specification, which 
called for a 2-Mbps data transfer rate, has 
been boosted to 4 Mbps. New SERCOS 
ASICS are capable of 10-Mbps rates. But 
until 10 Mbps is widely available in pro- 
grammable drives and SERCOS cards, 
some integrators will hunger for more 
speed. "We'd like SERCOS to be faster," 
Pinegar says. ^The more drives you add, 
the slower the network becomes." 

Part of the speed problem comes from 
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Help for the SERCOS-Challenged 


fyou wantto S тако about SERCOS, you're not а Its creators are credited with 
producing a generally effective protocol but receive criticism for user-community sup- 
port. Here's help. For a good technical overview of the standard, including an explanation 
of design strategies, contact SERCOSN.A. The association also sells a drive/control devel- 
oper's kit, which includes a listing of sources of information and support, for $50. The group | 
also compiles information about SERCOS-compatible products available in North America. - 
|. Youcanobtain theformal specification from ANSI. Request IEC 1491, "System Interface? 
Also, take the advice of ‘integrators and resellers who are SERCOS pioneers. Don't rely 
| just on official documentation to answer all your technical questions, Bolster that informa- | 
tion with technical bulletins from programmable-drive vendors, such as Indramat, Lutze, 


Motion Engineering, and Pacific Scientific. 


the fact that, although the standard calls 
for a maximum of 254 programmable- 
drive connections in each fiber-optic ring, 
the actual drive limit may be less depend- 
ing on the communications cycle time, 
how much data is being passed, and the 
speed requirements of the application. 
Consequently, applications that require 
both high speeds and a large volume of 
data may need multiple SERCOS rings. 

Officials at SERCOS N.A. advise inte- 
grators to be sure that they factor in the 
time required to exchange all command 
data across the SERCOS ring. Integra- 
tors must take cycle times and data vol- 
ume into account, not just the bus-trans- 
mission rate, to decide if the system they 
are building is fast enough for a given 
application. Exact timing in the software 
interrupt routine is more important than 
speed, they say, because even the fastest 
software routine isn’t useful if timing isn’t 
consistent. 

SERCOS was designed with synchro- 
nous operation in mind so that trans- 
mission-signal jitter is minimized. It was 
also designed so that actual values are 
detected and commanded values acted 
on by all drives simultaneously. Because 
drives work synchronously, “beat” fre- 
quencies or harmonics appearing in the 
motion-control system are eliminated. 
Feedback acquisition and commanded 
value executions are performed in every 
drive at the same instant, making an effec- 
tive snapshot for control purposes, ac- 
cording to SERCOS N.A. 

The second drawback—lack of inter- 
operability among SERCOS-compliant 
hardware—stems from two reasons: an 
attempt by the standard’s designers to 
write flexibility into the protocol and 
documentation that generally receives 
poor grades from integrators who have 
tried to comprehendit. Many integrators 


say the best information comes from pro- 
grammable-drive vendors rather than 
from official SERCOS publications. 

Pinegar says interoperability among 
large programmable-drive vendors is 
common; problems usually crop up 
among smaller vendors or those new to 
the market. 


Community Needed 


The real problem, say resellers, is that no 
central repository exists to help integra- 
tors exchange solutions, “We need more 
support for the user community,” Cha- 
lupa says. Anomalies are “an annoyance” 
rather than an insurmountable techni- 
cal problem, adds Odenthal. He would 
like to see SERCOS documentation avail- 
able via the Internet, so changes to the 
standard could be updated regularly 
and there could be a forum for resellers. 

Chalupa also confesses to mild irrita- 
tion over the fact that the type of fiber 
specified for SERCOS is a nonstandard 
diameter. Also, the fiber must have a 
screw-on connector rather than the more 
conventional bayonet clasp. “All the drive 
manufacturers sell the fiber, but we like 
to buy it from a local source in case we 
break fiber in the field,” he explains. 

In the end, however, motion-control 
integrators say SERCOS is becoming a 
regular part of their work. Digital tech- 
nology means motion-control systems 
can be more precise and easier to build, 
and SERCOS represents progress away 
from the frustrating days of proprietary 
prisons. If dynamic, real-time forums 
spring up to let integrators share design 
experiences, SERCOS may become an 
open standard in the truest sense. [il 


Alan Joch isa freelance writer and former BYTE 
senior editor who covers emerging technolo- 


gies. You can reach him at ajoch@monad.net. 
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See Us at C( DI ADEX 
Fall '97 Booth No. S4033f 


November 17-21,1997 
Sands Expo and Convention Center Upper Level 
Las Vegas, Nevada USA 


B ets you there- 
Multi-media world 
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LEGPTICS INC. 


8FL., No.283, Sec.2, Ға Hsing S.Hd., 
Taipei, Taiwan 

Tel:886-2-7550366 
Fax:886-2-7550380 
http://www.leoptics.com 
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RemoteServ/IS"*. Simple name. Easier to remember than 


LoadBalancedClusteredRemoteApplicationServer. 


Total uptime. Fault tolerant hardware, clustering software. If it were any 
more bulletproof, SWAT teams would trade in their flak jackets for 
this bigboy. 
3. Fast remote access via dialup. 
4. Fast remote access via LAN/WAN. 
9. Fast remote access via Internet. 
6. Fast interplanetary access we left to NASA. 
/. Windows МТ® Magazine says, " RemoteServ/IS is a superb 
combination of hardware and software, a must for the 
network administrator seeking remote-access functionality, 
with security and availability." 
We modestly, humbly, and deservedly blush. 
8. Worry free. Double-Dual SMP. Managed very easily. 
Hard to describe but easy to rhyme. Just call 800-953-0140 anytime.* 


"Ош apologies to Mother Goose, rappers and English teachers everywhere 


IECUBIX 


Cubix Corporation, 2800 Lockheed Way, Carson City, NV 89706-0719 USA Tel (702) 888-1000 Fax (702) 888-1001 
Cubix Corporation Europe Ltd., One Hunter Road, Kirkton South, Livingston, Scotland EH54 7DH 
Tel (44) 01506 465065 Fax (44) 01506 465430 France Tel 05908114 Germany Tel 0130815193 


АЈ product names merrioned ore trademorki or registered собата of thes respective owners. 
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New reseller programs put R/3 into the bands 
of smaller companies. By Jason Krause 


Thinking Small(er) 


with SAP 


ith only 20 resellers in the U.S., and an image as a For- 

tune 500-class business product, К/З might seem like 

something that's out of your league. Think again. SAP 
is introducing new programs for rolling R/3 into smaller cor- 
porations, and this is creating new opportunities for certified 
resellers to hook up with other resellers to gain expertise in 
hardware, databases, and networking. 

SAP's R/3isa do-everything product, integrating back-office 
functions, such as financials and human resources, with front- 
office functions, such as sales and marketing. Yet, outside the 
Fortune 1000, R/3 is a well-kept secret. Since many resellers per- 
ceive it as abig-ticket product that only large consulting firms 
and SAP itself could hope to successfully implement and sell, 
they overlook the opportunity it presents. However, with SAP 
opening new reseller channels, that's about to change. 


The R/3 System 

R/3 isan application suite that manages and integrates the spec- 
trum of business needs for a company by linking such disparate 
functions as financials, sales and distribution, logistics, and 
manufacturing. To do this, R/3 usesa typical client/server, three- 
tiered architecture consisting of a database, an application lay- 
er, anda presentation layer. The latest release, 3.1, is Web-en- 
abled, adding what SAP calls an Internet Transaction Server to 
the architecture. 

To work with R/3, you need to understand what SAP calls the 
Business Framework. This includes two main technologies: 
Business APIs (BAPIs) and Application Linking and Embedding 
(ALE). Also part of the Business Framework are the SAP Business 
Objects, an effort to structure R/3 in an object-oriented way, and 
the Open Information Warehouse (OIW), a collection of R/3's 
data-warehousing features. 

BAPIs use Microsoft's COM to create an object-oriented in- 
terface to the business-application logic within R/3. They allow 
R/3 to pull identifiable content from non-SAP applications into 
R/3, extending the functionality of the product to other, unre- 
lated corporate systems. “A BAPI is business content,” explains 
Peter Graf, technical marketing manager with SAP. "BAPIs 
change slower than content, which means you can achieve inde- 
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"SAP realized that 


large enterprise 
projects accounted 
for only 50 percent 
to 60 percent 

of our business." 

— Bryan Plug 


SEPTEMBER 1997 BYTE 92K 


B 
A 
pendence from technical issues and just 
worry about keeping your content up to 
date." 

R/3 introduced ALE with version 3.0. 
This feature loosely synchronizes physi- 
cally separate R/3 systems as well as R/2 
and non-SAP systems. 

The Business Objects feature, SAP's ap- 
proach to the object-oriented movement 
of data, uses Microsoft's COM/DCOM to 
allow business objects to coexist in loose- 
ly coupled, multiplatform, multistandard 
environments. А Business Object consists 
ofa соге биѕіпеѕѕ-Іоріс layer, or business- 
object kernel; a second layer for rules and 
constraints, which ensures data integ- 
rity; and a third layer, which consists of 
methods, attributes, and event controls. 
The fourth level is the access layer, where 
object-oriented standards, such as COM/ 
DCOM and CORBA, reside. 

The OIW is a data-warehouse solution 
within the R/3 system. It's an extensible 
on-line analytical processing (OLAP) serv- 
er with information models for business 
management that are derived from the 
R/3 system. The Business Explorer is an 
integrated analysis tool, based on Excel 
and Internet technology, with ready-to- 
go reporting libraries for corporate data 
analysis. 

Alsoimportantto R/3 are Internet links 
for conducting Web transactions and 
running business functions through the 
Internet. New Internet features include 
bank data transfer, order entry, order- 
status requests, human-resources (HR) 
employee self-service applications, and 
graphical on-line product catalogs. With 
a transaction server, this architecture 


/3 has been criticized for 


Thinking Small(er) with SAP 


After insertion of an NT automation server between the SAP 
application server and the Java-enabled client, R/3 is Web-enabled. 


makes it possible to guarantee that when 
someone clicks on a Web application, 
that transaction will be carried out. The 
SAP Internet Transaction server, which 
runs on Windows NT, is an addition to 
the R/3 architecture and does not change 
itin any fundamental way. 

Because R/3 tiesinto acompany's Web 
site, it eliminates the need to invest in new 
Web-enabling technology. “We’re stay- 
ing competitive because we can show our 
products on our Web site and tie our busi- 


R/3 ASAP 


ness into the site without changing our 
business model in any way,” says Jean 
Fulchino, MIS director of Polyfibron 
Technologies, a printing firm in Billeri- 
ca, Massachusetts. 


The New R/3 


This year, SAP plans to introduce R/3 
4.0. With this release, SAP adds new fea- 
tures that take an object-oriented ap- 
proach to business applications, which 
will provide more functionality. 


continued 


poor time to implementa- 
tion. A response to this is the 
Accelerated SAP (ASAP) sys- 
tem, a streamlined, consistent 
approach to implementation. 
The ASAP program organizes 
and plans the implementation of 
R/3 using a six-point system that 
begins with the gathering and as- 
sessing of resources and ends 
with the final “go live” and sup- 
port phase. This program keeps 
the leaming curve down and puts 
the right people in place ahead 
of time, ensuring that everyone 
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involved is on the same page. 

For the CBS market, the pro- 
cess is abbreviated. The CBS 
version combines some steps to 
provide a shorter, less-labor-in- 
tensive preliminary process for 
firms that must conserve work- 
er-hours spent on the job. The 
CBS implementation program 
assumes customers are too busy 
for a full system analysis. 

But this does not mean that 
the CBS version is incomplete. 
ASAP can speed implementa- 
tion, but no one should expect it 
to come without effort. “We in- 


clude a questionnaire in the plan- 
ning process; says Kay Ander- 
son, SAP's director of field ser- 
vices. “With it we discovered that 
people were not defining their 
project requirements before they 
began. Without that, the whole 
project is shot? 

One ofthe benefits of this pro- 
gram is that it not only plots a 
course before implementation, 
but it leaves customers with doc- 
umentation of how their system 
works after they've gone live with 
the product. SAP's Bryan Plug 
believes six months is the aver- 


age time to implementation, but 
he's seen one executed in 67 
days. Jean Fulchino saw her com- 
pany's implementation come off 
effectively. "I think some teams 
don'thavethe knowledge of how 
a business works; she explains. 
"We've managed the implemen- 
tation well because we under- 
stand our own business needs” 

This program is not a universal 
fix for implementation. It doesn't 
address reengineering issues, so 
companies coming from legacy 
systems need to address issues 
that this plan doesn't cover. 
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Global Resources Serving individual Needs 


MITAC INTERNATIONAL CORP. (TAIWAN) 
Tel:886(3)32B9000 Fax: 886(3)3280928 

MITAC USA INC. 

Tel: 1(510)6563333 Fax: 1(510)2526930 

SYNNEX INFORMATION TECHNOLOGIES, INC. (U.S.A.) 
Tel: 1(510)6563333 Fax: 1(510)4403777 

E-mail: market Q smitplink.mic.com.tw 

(URL): http//mitac.mic.com.tw/ 
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XC Sy, 


pentium’ 


Saves Space 


If space-saving, cost-saving, the 
environment and good health are top 


| on your list when it comes to 


computing, then you'd certainly love 


| to have a MITAC ESSENTIA on your 
| desk. 


But that in no way means compromising 


| oncomputer power. The ESSENTIA 


comes with a full-sized keyboard, 13.8" 


| to 15" LCD panels, a slim 

| 310*250*75mm chassis and supports 

| aslew of hot technologies among 

| which are Intel's* ММХТМ technology- 


enabled processor doing a fast 233 
MHz spin, a RAM of up to 512 MB, a 
HDD of up to 2.1 MB, a speedy CD- 
ROM drive, plus 3D graphics & sound. 


What's more, it's LAN/video 
conferencing'n' network ready, meets 
PC97 requirements and qualifies as a 
NetPC. 


MITAC ESSENTIA 
The Herald of Tomorrow's Office Computer. 
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With release 4.0, HR functions will be 
a separate component. But these func- 
tions won't be isolated from other busi- 
ness functions; R/3 Human Resources 
will be easy to integrate into R/3 Finan- 
cials and Logistics applications because 
the HR applications are part of BAPI. This 
approach makes back-office HR infor- 
mation available to the front office for 
better management of HR. The new HR 
functions include a number of country- 
specific versions, as well as modules for 
employee self-service through Internet 
or intranet applications. 

With the new release, what SAP calls 
an Availability-to-Promise, or ATP, serv- 
er for order-processing transactions will 
be available. The R/3 customer can access 
this server, which runs on a single gen- 
eral-purpose database, across corporate 
networks or the Internetto perform mul- 
tilevel product-availability checks. 

Another innovation with release 4.0 is 
the Engineering Workbench, a dedicated 
platform for managing real-time changes 
that users make to the R/3 business pro- 
cess. The Workbench is Internet-enabled 
and instantly incorporates the latest tem- 
plates for business applications into the 
R/3 system. 

R/3 4.0 also extends its international 
business features by providing an intelli- 
gent function that will convert financial 
information to and from the European 
Monetary Union currency. 

SAP plans for R/3 to be written in pure 
Javain the future. The GUI for release 3.1 
is already written in Java. “We reimple- 
mented the GUI as an applet," says Graf. 
“When you use our GUI, there's zero 
maintenance needed at the client level." 
The Java-enabled GUI also makes it easy 
to push R/3 content out to the Web. 


SAP for Smaller Companies 


R/3 got its reputation as a big company's 
product because SAP sold it that way. 
SAP's new, separate channel for smaller 
customers means R/3 no longer needs to 
be characterized as a big corporation's 
tool. Small firms аге now a target for R/3, 
which is a boon not only for them, but 
also for the resellers and integrators that 
SAP is using to sell to this market. 

In August 1996, SAP created the Certi- 
fied Business Solutions (CBS) program. 
CBS is a network of independent pro- 
viders focused on customers with an an- 
nual revenue of $200 million or less. 

“SAP realized that large enterprise 
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Thinking Small(er) with SAP 


mplementing R/3 is not a 

simple task. Often, small- 
er firms are more nimble 
at implementing R/3 than 
large companies with huge 
legacy mainframes and in- 
frastructures. 

NetManage, a fast-grow- 
ing Silicon Valley-based 
network-application-devel- 
opmentcompany, has about 
500 employees and $105 
million in annual revenue. 
The company came from a 
PC LAN-based invoicing 
and accounting system that 
could readily be dropped 
in favor of R/3. The cost was 
acceptable, and the firm 
gained a more flexible and 
scalable infrastructure from 
the migration. *R/3 was a 
perfectfit for us; says Sheryl 
Haller, business applica- 
tions manager for NetMan- 
age. "It has the configura- 
tion capabilities built right 
in that made it work for us? 

R/3 is a big product, and 
it requires customization 
sometimes extensive cus- 
tomization. To get arcund 
that, R/3 employs 20 indus- 
try-specific modules. The 
module for the software in- 
dustry, for example, meets 
demands for the complex 
tracking of licenses, seri- 
al numbers, configurations, 


SAP Gets Small 


Do these modules really 
save time? *SAP integration 
makes sense, especially in 
the software industry, says 
Haller. “We have nothing to 
ship except code, so e-com- 
merce is obviously the solu- 
tion for us? To program R/3 


Some may fear that R/3 
is simply too big to fit the 
needs of mid-size or spe- 
cialized companies. "With 
R/3 we could select only the 
modules we needed, and 
we also got a system that 
can keep up with us as we 


"R/3 was a perfect fit for us. it has the 
configuration capabilities built right 
in that made it work for us." —Sheryl Haller 


to carry out these functions 
would demand much script- 
ing and worker-hours, but 
industry-specific modules 
can save this expense. "We 
don't waste too much time 


grow, Haller explains. "We 
have the same issues as 
large corporations; she 
adds. "We all have to track 
sales, keep a general ledger, 
and track spending. We just 


and software ownership. 


projects accounted for only 50 percent 
to 60 percent of our business," says Bry- 
an Plug, executive vice president of SAP 
America. “The other 40 percent were 
what now falls into the CBS program." 

A CBS customer's R/3 solution is typi- 
cally viewed as being ina different league 
from that of asmall to midrange or start- 
up company. SAP, however, is making a 
concerted effort to sell the product to 
these organizations. Simple awareness of 
the CBS reseller channel isa problem for 
many resellers. “I hear, ‘Jeez, I thought 
we were too small for SAP’ from a lot 
of companies,” says Gil Missana, an SAP 
reseller with Missana & Associates of 
Westbrook, Illinois. “The challenge isnot 
awareness of R/3, but to help people ap- 


scripting; says Haller. 


do it at a lower volume? 


preciate the new strategy for delivery.” 

К/З didn’t need to change, but SAP's im- 
plementation practices did. “We learned 
what mattered was that the product must 
fit Best Business practices and be scalable 
and easy to use, acquire, and maintain," 
explains Plug. “This means we tie up the 
smallest possible number of people, be- 
cause these companies simply don't have 
manpower to spare for implementation 
when people are needed at work." 

SAP also learned that system needs may 
be the same for smaller companies, but 
implementation needs are more exacting 
when there are fewer resources. Michael 
Malone, executive vice president of sales 
and marketing with CTS, a reseller com- 
pany based in Atlanta, says, “Compa- 
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The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with 
more than 1,000 employ- 
. ees, and influences more 
computer product pur- 
. chases than any other per- 
son in his/her organization. 
The BYTE readership pro- 
vides quality leads. Why 
settle for anything less? 
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It's not for everyone. 
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The BYTE Deck mails to a select 


group of 275,000 BYTE subscribers 
in the U.S. the Technology Elite who 
are proven direct market buyers. In 
fact, BYTE subscriber surveys show 
that many readers prefer to buy 
through mail order/direct channel. 
Direct Channel Preference for 
Purchases of: 


Peripherals 83% | 
Computer Systems БЕ 5 
Software | " 79% Ë = ТИ 


Sources: 1995-1996 Subscriber Study 


Call Brian Higgins today at 
(603) 924-2596, 
e-Mail 
bhiggins@mcgraw-hill.com 


or fax your order to 
(603) 924-2683. 
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B 
n 
nies set expectations, but without block- 
and-tackle documentation, customers 


wait too long and then fall prey to time 
constraints." 


CBS Is Small 


SAP's CBS reseller channel is pretty tight: 
SAP plans for about 20 resellers in North 
America, and 16 of those slots are already 
filled. SAP investigates the organization, 
staff, product-management experience, 
information-technology (IT) experience, 
and capital of a reseller firm before mak- 
ing acompany a certified reseller. 

But unless you’re one of four compa- 
nies ready to take the mantle of Certified 
Business Partner from SAP, discussing this 
channel seems pointless. SAP has looked 
at over 50 resellers just to select the ones 
who are certified resellers today. 

Fortunately, R/3 is such an expansive 
technology that the opportunities for 
people who can sell peripheral products 
and services, such as hardware resellers 
and IT companies, are endless. “Our re- 
sellers are typically not hardware resell- 
ers, networking experts, NT experts, or 
database experts,” says Plug. CBS reseller 
companies are experts in R/3 implemen- 
tation, but they depend on others for the 
extensive peripheral services and hard- 
ware needed for a complete execution. 

Integrators and resellers need an as- 
sortment of platform and environment 
skills. Seventy-five percent of R/3 sys- 
tems currently in use run on Windows 
NT, but knowledge of Unix for LAN and 
WAN environments is frequently needed. 
Oracle databases predominate, and ex- 
tensive knowledge of it is necessary for 
the implementation of R/3. 

CTS sells IBM RS/6000 servers and its 
expertise in Oracle database products 
to R/3 customers. CTS works with larger 
consulting firms, such as Andersen and 
Cooper, who build the SAP environment, 
while CTS builds the server and data- 
base architecture. “A lot of resellers mis- 
calculate the size of the box needed,” says 


WHERE TO FIND 
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Thinking Small(er) with SAP 


Third-Party Solutions for R/3 


С AP is fastidious about certification and its К/З product. But with a technology as 
V expansive as К/З, there's always room for peripheral products to supplement the 


core package. 


TSI International Software's Mercator for Н/З, for example, eliminates the need to write 
custom ABAP codes for data-conversion tasks. Mercator provides a graphical environ- 
ment for creating ALE interfaces for drag-and-drop conversion to and from R/3 formats. 
The program cuts the time and skill level needed to integrate information, and it supports 
information definitions that R/3 doesn't support, including COBOL copybooks and rela- 


tional databases. 


Computer Associates’ ARCserve Backup Agent for SAP К/З backs up data while К/З 
applications are open and in use. This means that the system can be backed up without 
a system crash and ensures that users’ mission-critical data is protected from human 
error. The product gives administrators the option of managing backup tasks from either 
SAP's BACKINT interface or ARCserve's GUI. 


Malone. "R/3 eats up small boxes, and 
we need to feed it more hardware for an 
upgrade." 


Customization 


Many people chafe at the notion of buy- 
ing into a monolithic solution like R/3 
because it would seem to rigidly impose 
a single business model on companies 
with distinct personalities. But this sim- 
ply isn't the case. 

“It’s flexible enough that we can run 
things the way we did before,” says Poly- 
fibron's Fulchino, who's currently in 
the process of migrating to R/3. "There 
are minor changes that we put up with: 
We had to adjust some methods because 
of the size of the number field in some 
applications." Polyfibron has two people 
on staff who can script in ABAP/4, SAP's 
scripting language. To customize R/3 ap- 
plications, a company should have staff- 
ers familiar with ABAP/4, but all R/3 ap- 
plications are somewhat customizable 
without scripting to fit a company's gen- 
eral business needs. 

Sheryl Haller, business applications 
manager for NetManage, a Silicon Val- 
ley—based development company, agrees 
that R/3 is flexible. ^The software is de- 
signed generally enough that it's not a 
hindrance. We’ll use it as long as it meets 
our requirements." (See the text box ^SAP 
Gets Small" on page 92N.) 

In addition, R/3 applications are eas- 
ily recognizable by standard Windows 
interfaces and the integration of Micro- 
soft Office programs, which can be used 
for presenting R/3 files. “I think the real 
strength of the system is the use of Win- 
dows programs for presentation," Ful- 
chino says. ^They're familiar to just about 


anyone with a computer at their desk." 

How long does all this take? SAP aims 
for general implementations to take five 
to six months. *Some companies have 
encountered delays because they don't 
have sufficient knowledge of how their 
business works in the first place," ex- 
plains Fulchino. 

Of course, the time to implementation 
is affected by the approach a company 
takes. Most companies prefer a gradual 
one, implementing one or more R/3 mod- 
ules in the department or departments 
that need it most, and adding on as nec- 
essary. The “big bang” approach may be 
lucrative for companies that are impa- 
tient to update their systems, but it sharp- 
ly increases the learning curve for the 
whole company. “We changed over our 
financial department first,” says Fulchi- 
no. “I think changing gradually makes a 
smooth transition possible.” 

The opportunities for a reseller in R/3 
implementation are currently growing. 
As SAP’s market share grows, and as the 
company cultivates its new sales avenues, 
more resellers, integrators, and consul- 
tants will be able to cash in on its product 
family. 

But no one should leap blindly to this 
productline. SAP is picky about who it se- 
lects for certification, and R/3 itself is such 
an all-encompassing technology that no 
one can half-heartedly adopt it. This is 
true for integrators and customers alike. 
As Jean Fulchino summarizes the imple- 
mentation of R/3, “it’s an investment, not 
an acquisition.” 


Jason Krause is a BYTE associate news editor 
based in San Mateo, California. You can con- 


tact bim at jkrause@mgh.com. 
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Power Platforms: 
233- and 266-MHZ 
Pentium 115 Compared 


ision, forethought, and poten- 
М tial are three important and 

desirable qualities. We like to 
| see them in our politicians, 
leaders, city planners, network adminis- 
trators—and our computers' CPUs. Intel's 
new Pentium Il (PII) processor, which 
powers the 17 233- and 266-MHz PCs we 
reviewed in this roundup, has all these 
characteristics. 

Indeed, the true merit of the current- 
generation PII and its supporting archi- 
tecture lies in its latent possibilities—not 
so much what it can do, but what it will 
do when it can reap the benefits of ex- 
pandability, added Multimedia Exten- 
sions (MMX) instructions, and speeded- 
up segment-register writes, which allow 
the PII to run older, 16-bit software faster 
than the Pentium Pro. 


New Architecture 


First, the PII represents a whole new ar- 
chitecture that carries a much greater 
possibility for future expansion than do 
its Pentium predecessors that use Sock- 
et 7/8 (the zero insertion force [ZIF]- 
type socket where the processor sits). For 
example, the Pentium's limited upgrad- 
ability is due to the lack of on-chip cir- 
cuitry and other chip components that 
are necessary for you to be able to up- 
grade to a faster CPU. 

ThePII'sSingle Edge Contact (SEC) car- 
tridge, which is about the size of a Nin- 
tendo cartridge, sitsinSlot 1 onthe moth- 
erboardand is designed to make upgrades 
easy. Thetool-free SECcartridge pops out 
from Slot 1 after you unscrew the retain- 
er, heat sink, and CPU fan. 

With the PII design, gone are the days 
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when you had to pry out the processor 
with a rake and risk bending pins while 
changing chips. Within the SEC cartridge 
is a circuit board that contains the pro- 
cessor, some core logic, and system and 
bus caches—all the components needed 
to handle future high-frequency versions 
of the PII (although SRAM chips for the 
L2 cache are not in the same package as 
the CPU die). 


Dual-Bus Support 


Like the Pentium Pro, the PII uses the 
Dual Independent Bus (DIB) architec- 
ture. This accelerates the flow of infor- 


:MASSBEST 


PENTIUM P 


DTK Ар алам and 
IBM PC 300XL 
Long known for Ив low-cost PCs and 
system BlOSes, DTK wins our Pentium ЇЇ 
overall choice, with its superfast APRI- 
74M/K266, a 266-MHz PC. TheIBMPC ` 
300XL's $2500 price makes it the best 
value of the bunch; it's $1000 less than · 
the DTK APRI-74M/K266. 


mation within the system, boosting over- 
all performance to three times than of 
a single-bus-architecture processor. The 
DIB architecture allows today’s 66-MHz 
system-memory bus to move to higher 
speeds in the future. 

Two buses make up the DIB: the L2 
cache bus and the processor-to-main- 
memory system bus. The PII processor 
can use both buses simultaneously, which 
increases the chances that it will achieve 


These 17 Pentium II 
systems deliver 
surprising power and 
promise to the desktop. 
By Michelle Campanale 


its peak execution time of three instruc- 
tions per clock cycle. 


MMX Technology 


Like the Pentium with MMX, the PII pro- 
cessor includes accelerated MMX, which 
enables it to execute two MMX instruc- 
tions at a time. Added to the PII are 57 
new MMX instructions specifically de- 
signed to process video, audio, and graph- 
ical data more efficiently. The use of sin- 
gle instruction/multiple data (SIMD) 
technology enables one instruction to 
perform identically on multiple pieces of 
data and allows the chip to reduce the 
compute-intensive loops common with 
video, audio, graphics, and animation. 
Intel expects MMX to play a signifi- 
cant role in videoconferencing, among 
other applications. It also expects upcom- 
ing MMX drivers to improve printing. 


Setting the Specs 


Future possibilities aside, the current em- 
phasis of PCs with the PII processor and 
the 440FX (Intel's new PII chip set) is per- 
formance. In this roundup we focus on 
a range of systems, from high-powered 
266-MHz PCs to surprisingly competitive 
233-MHz machines. 

Although the PII market extends be- 
yond mainstream business, we chose to 
focus on Windows NT PCs ranging in 
price from about $2200 to $4100. Each 
was equipped with a single-processor 
configuration and 64 MB of RAM. A max- 
imum 512 KB of secondary processor 
cache, a 32-KB L1 cache (16 KB for in- 
structions, 16 KB for data), and a mini- 
mum 3.8-GB hard drive were also in- 
cluded. In addition, a CD-ROM drive, a 
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HEAT SINK AND FAN 
Note the extra fan for the processor, which gets hotter than 


MOTHERBOARD А, 
Thisoneisbasedon €* 

the ATX-based standard, > 4. 
although NLX-based and ` 
proprietary designs are > 
also common. 


SEC CARTRIDGE 
Rectangularinshape ` 
and palm-size, it comes 
with a retainer that helps 
keep the processor in 
the slot. 


SLOT 1: D а 
TheCPUfisinthe | 
new Slot 1, which 

uses less system real 
estate, allowing 

system makers to use 
existing motherboard 
designs for it. 
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slot are standard. 


3%-inch floppy drive, and VGA with 4 MB 
of video memory were part of the sys- 
tem specifications. 

The PII is optimized for 32-bit code. As 
BYTE readers increasingly demand cov- 
erage that reflects what they most often 
use, we selected Windows NT Worksta- 
tion 4.0 as our OS for this roundup. 


What's Next? 


Expected to ship this month, Intel's 440LX 
chip set will include add-ons to better ex- 
ploit the PII's abilities. The 440LX will be 
compatible with the Advanced Graphics 
Port (AGP), which gives graphics chips ded- 
icated access to main memory. Error-cor- 
rection-code (ECC) RAM will also be sup- 


CACHE^ 

All cache is onthe SEC's circuit board. The Pll's cache 
has a dedicated bus-part of the Dual Independent Bus 
(ОІВ) architecture-which increases throughput. 


"EXPANSION SLOTS 
Four PCI, two ISA, and one shared 


previous P6s. The Pil also calls for a large heat sink-which 
is about the cartridge's size and an inch deep., 
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ported, making the PII with the 440LX chip 
set ideal for high-end desktops and servers. 
The 440LX will include support for syn- 
chronous DRAM (SDRAM), which can 
boost overall system performance by allo- 
cating memory for each bit of data that 
passes through the PCI bus. You can also 
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DRAM, are standard. 


MEMORY 
4 The lack of cable interference  @HARD DRIVE 
ij 3 , 4 GB is standard 
, makes upgrading memory 4 4 
У easier. Eight SIMM sockets, 
i for up to 512 MB of EDO 
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The PCI bus currently These will typically 
runs at 66 MHz. Bus contain ZIP, CD- 
speeds of 100 MHz are ROM, hard, and 
expected next year. tape drives. 


lllustration is based on the ОТК APRI-74M/K266. 


expectto see Ultra DMA hard disk support. 

The current iteration of the PII with 
the 440FX chip set supports two-proces- 
sor symmetric multiprocessing (SMP). 
Support for four-way SMP won't be avail- 
able until 1998. In addition, the internal 
bus speed is 66 MHz; support for a 100- 
MHz bus is not expected until 1998. 

By the time you read this, 440FX Pils are 
expected to plunge in price as the first PIIs 
with the 440LX chip set roll out, so seek 
current pricing when making your buying 
decisions. Pricing aside, the PII's high- 
performance test results and expandabil- 
ity make the jump to Intel's new platform 
worth the while of many business and 
home users looking for entry-level PCs. 
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BEST OVERALL 


ny of the 17 PII PCs in this 
roundup will fit nicely in the 
workplace or home office. 
Equipped with 32 MB of RAM 
and powered by the breakneck-speed PII, 
these systems offer great performance 
with current Windows NT applications. 
And, because they're MMX-ready, they 
can take advantage of MMX-optimized 
applications and future MMX-friendly 
OSes, such as the next major upgrade of 
Windows 95 (code-named Memphis). 
We rated these PII workstations based 
on their performance, usability, features, 
technology, implementation, and price, 
all on a scale of five stars. Performance 
is weighted highest, at 67 percent. Usabil- 
ity is rated at 17 percent, while the fea- 
tures set is factored in at 8 percent. Val- 


PENTIUM 


ue (price) and technology (innovation) 
each take 4 percent of the pie. 

Because PII machines are configured 
similarly and constructed around iden- 
tical CPUs, they are commodity items, 
and price becomes a determining factor. 
So, to determine the low-cost winner 
among all the systems tested, we derived 
a separate scoring formula. All systems 
were weighted with price at 50 percent, 
performance at 30 percent, usability at 10 
percent, and features at 10 percent. 

We derived overall performance rat- 
ing by averaging the results from our 
benchmark tests. User's guides and oth- 
er pertinent features regarding the oper- 
ation of a system, such as ease of access, 
setup and installation issues, and upgrad- 
ability, were used to derive a usability 


II PCS 


score. Finally, the features score is based 
on components that differentiate the sys- 
tems from each other. Add-ons, such as 
ZIP drives, high-capacity hard drives, and 
62-bit graphics cards, are examples. 


Best Overall 


With its strong performance, efficient 
motherboard and chassis designs, and 
a good price, the 266-MHz DTK APRI- 
74M/K266 is hard to overlook. It showed 
the highest and most consistent perfor- 
mance scores in all the tests we threw 
at It: C++, Access, Fourier, IMark, and 
BYTEmark. 

Performance isn't the only thing that 
matters, of course. The APRI-74M also 
scored well in both the usability and fea- 
tures categories. For example, it comes 


TheFirst Brann Hames AMD K6 System. 


MN a 4-GB Ultra ОМА hard drive and 64 MB of 


system using Windows NT 4.0 Workstation, 


T 1 roundup. 

Butdon't expect performance that beats that of Pll machines, We exer- 
cised the Venturis by duplicating most of NSTL's benchmark tests, includ- 
ing the floating-point-intensive Fourier test, C++ language test, [Mark 
graphics test, and BYTEmark CPU test. We compared its performance 


to that of two of the top-performing 233-MHz systems in our roundup, ` 


Micron 'sClient Pro ХШ and Unicent's Titania 11233 МА. We also compared 


- jtsscores to those of our two winners--both 266-MHz Stig sate OTK. 


APRI-74M/266 and IBM's PC 300XL. - 


The 233-MHz PII machines had a slight performance advantage over the: 
K6-equipped Venturis. And it's no surprise that the 266-MHz РІЇ systems - 


were significantly more robust than the Ke system (see the figure). 
Still, this system could be а good choice if you don't want to wait (for the 


Pil with 440LX chip set) to reap the benefits of Ultra DMA and SDRAM. The 


Venturis FX, which shipped inJuly, targets the business market. It's equipped 


with AMD's 233-MHz K6 processor and uses Intel's 430 TX PCI chip. set. A 


4-GB Ultra DMAhard drive, а 12X CD-ROM drive, and а 4-MB Matrox Millen- 


-nium || graphics card round out this well-balanced system. Its 66-MHz PCI 
bus supports three DIMM sockets and up to 256 KB of SDRAM. A full 64 KB. ` 
of L1 cacheis included on the chip (32 KB for data, 32 KB for instructions), 
and 256 KB of pipeline-burst L2 cache 15 soldered onto the motherboard. ` 
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he 233-МНг Digital Equipment Venturis ` 
_ |. Í PX represents the first machine from a- 
( top-tier system vendor to be powered bythe 
AMD K6 processor. At $2504, it'sacost-ef- 
fective system, considering that it comeswith _ 


SDRAM. Although Digital's Venturis пе comes 
preinstalled with Windows 95, we tested the: 


justas we did forthe 17 Pentium Il PCs in our : 


“Digital's famous motherboard design, based on the NLX standard, allows m 


| youto slide the unit directly out through the top of the system. | Unnotchthe ` 
three nonremovable screws on the cover, and you сап access its internal. 

-components instantly. The K6 processor offers full MMX-instruction-set 

compatibility. Like the Pentium and Pentium MMX chips, it uses the low- 


cost ZIF processor Socket 7. 

- With the right manufacturer support, BIOS, and voltage-regulation mod-. 
ule, itis theoretically possible toswap a Pentium or Pentium MMX chip for ` 
an AMD КЄ. Digital says it might offer an upgrade kit in the future. Along . 
with this MMX compatibility and a larger L1 cache than the Pentium!’ es 
AMD claims its Кб chip's core logic has fewer mispredictions than the Pen- 


бит Il. According to AMD, 8000 stored entries overshadow the Pentium ` 


115 200 or so built-in branch predictions used for running execution units. 
In short, executions are processed efficiently. AMD plans to ship an AGP 
chip set by this fail, and several graphics-chip: vendors pon а ера] 


“оп Socket 7 by the end of the year: í Ca rici 


Although it's not a workstation optimized for Ies 3-D gaming or 5 


| ealculating scientific equations, the Venturis will do well: forits Intended... 


market: the enterprise level, And businesses will е ие its advanced 
featuressetang low price. 3); 


Performance 


Digital Venturis FX (233-MHz) (AMD К6) | 
Unicent Titania Il XLA (233-MHz) (PII) 


Micron Client Pro XLU (233-MHz) (PII) 
IBM PC 300XL (266-MBz) (PII) 
DTK APRI-T4M/K (266-Mitz) (PII) 
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Let Microway build your next Graphics Workstation, 
Personal Supercomputer or Server using... 
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Cray Performance 
at a PC Price! 


X .2 Gigaflops 


Since 1982 Microway has provided the PC world 
with the fastest numeric devices and software available. 
No product in the last 15 years has excited us more than 
the Alpha Screamer. With its ability to execute 2 billion 
operations per second, the Screamer is the best choice 
for your next workstation or server! In addition to NT, 
the Screamer runs Digital UNIX and Linux. 


Your applications can now run on "the fastest Windows NT machine on 
the planet." These include Microsoft Office, Oracle and Netscape; plus 
engineering and graphics software such as Fortran, C/C++, Visual 
Basic, Pro/Engineer, Microstation, ANSYS, LAPACK, 
Gaussian, Softimage and Lightwave. Over the last 15 years 
we have designed systems for thousands of satisfied 
customers including many prestigious institutions like aa “y. 
NASA and Fidelity Investments. Our technicians are — ' 

expert at configuring all Alpha operating systems and applications, 
and you will not find more technically competent sales people anywhere. 


E 


| Microway understands the importance of 
balancing fast CPUs with equally fast ` - 
caches, memory and peripherals including ly ЛірһаРоиегей 
SCSI hard drives, 3D graphics cards апа 
RAID solutions. Microway's exclusive 4MB ' ар 
SSRAM cache, fed Буа 0... TURCAS геггоггпа 


144-bit wide memory sys- Microway produces one of the finest numeric optimized com- 


tem, boosts performance __— | pilers - NDP Fortran. Since 1986, hundreds of applications 
by up to 30%. Its 64-bit | | have been ported to the X86 with it. On a 600 MHz 21164, а 
PCI bus is driven by а ¿ / Mio dot product kernel we use for compiler testing achieves a mind- 
state-of-the-art Digital Way | boggling 1128 megaflops!!! Using hand-coded BLA's and FFT's, 


chip set that feeds 32- our new NDP VDSP Library hits 343 megaflops triangularizing 
and 64- bit PCI sockets. fae | dense arrays and performs a 1024 complex FFT in 200 micro- 


— seconds. 
ж x > > sb Ж For a complete description of the optimization facilities pro- 
| Microway’s Screamer . . . “is, quite simply, | vided by NDP Fortran or C, our Screamer Systems and 
| the fastest Windows NT machine on the | | motherboard pricing call 508-746-7341 or visit our WEB Site 


| planet. . . The performance leader." at: http://www.microway.com. 
PC -Computing - July, 1997 | 
Digital, Alpha, and Digital UNIX TM Digital. 
Visual Basic, NT, Excel and Word TM Microsoft. 
Screamer, NDP Fortran and Microway TM Microway. 
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Іі of new technologies...doing 
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multi platform purchasing 
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generation hardware or 
software products...preparing 
corporate plans. 


ra It's Comprehensive... 
> LOCATE Time Saving...and 

| P SCAN Easy to Use! It's all in 
Order Today! ВҮТЕ on CD-ROM 

1-800-924-6621 


——————— |  , -————————————-———————————————— B 


Order Now! YES! | want the power and convenience of BYTE on CD-ROM. 


Toll-free International Numbers: О Send me BYTE on CD-ROM PLUS! Full text from 1990-1996 issues of BYTE plus four quarterly CD-ROM updates with full text 
Belgium 080071635 and colorful graphics for just $54.95. 
Germany 0130826112 О Send me BYTE on CD-ROM! Full text from 1990-1996 issues of BYTE—more than 80 issues for only $39.95. 


Full Text E 


пов Айе pae mn; ће бегі 
k= fer Банеен 
! Үзбігле; Foden vt 
| tbe метом 
=>, mm Poth Jour oun CHa 


p "a Кызы Ra EAS—a БЕЛЕ 74 "SEE" š ka 


FOR | ELECTRIC MONEY | 


|. *How to Use t How to Mint Your Own 


үү: RYO! 


pLu 
[ onis 3 frosted А-ы "Дел Те sir | 
= шта Низ 5 Cho кън FF 


~ пе Charge ту: ©) MasterCard О VISA (1Атех (О Check enclosed (Payable to BYTE magazine, US funds only) 

Franca 0800916068 Сада — —à^ààà) ^ Exp.Date Signature 

Netherlands 060222146 Name 

Switzerland 1557257 

Denmark 80017728 Address MM ———— 
Sweden : 020791136 ^. City State/Province/Country Zip/Postal Coda — . - 
Other looo s= ИН. И НННП РВ ЖҚА ары. 2 
Inti 091-752792 as Mail to: BYTE on CD-ROM, P.O. BOX 526, Hightstown, NJ 08530 CDBO997 


| РА 
U. S Canada 1-800-924-6621 ы | | Canadian and U.S. orders, please add $2.95 for shipping and handling, and state tax where applicable, (Canadian orders add 
| 


FAX 609-426-5434 | | = appropriate GST). Outside North America, add $5.00 for air mail delivery. Allow 6-8 weeks for delivery. ни ОЧЕР ec 


PHOTOGRAPHS: MICHAEL MAYO © 1997 


RATING RESULTS 


WEIGHTING 
Features 


BEST OVERALL 
DTK APRI-74,M/K266 

The DTK APRI-74M/K266 isthe clear winner 
among the Pentium Il crop, outperforming the 
other systems in our benchmark tests by a big 


margin. Plus, its usability and features were 
also solid. 


IMPLEMENTATION 


PRICE TECHNOLOGY PERFORMANCE FEATURES USABILITY OVERALL RATING 
DTK APRI-74M/K266 $3500 kek c ee jo Li 222 LE s d di LER kiki 
Dell Dimension XPS H266 $3179 kkk жкжжж **** ки айах») їй 
IBM PC 300XL $2500 kkk ЖЖЖЖ **** Жжжжжж | ++: житу | 
Digital Celebris GL-2 6266 $4149 Lá $i Lis il жй kikik kkth |  - : 
Polywell Poly 7266TD $2495 жжжж kkk жжжж kkk жж ke 
Compaq Deskpro 6000 $3199 week жжжж жіне eee kkkt яжяж 
HP Vectra VL6/266 $3350 dern e Ге ~ жек жжж кик 
LOW COST AND BEST VALUE WEIGHTING 
IBM PC 300XL Features 


If price is a concern, we recommend the IBM 
PC 300XL, our Pentium II low-cost winner. It 
was helped by excellent usability and features 


scores and a rock-bottom price of $2500. 


PRICE PRICE RATING PERFORMANCE FEATURES USABILITY OVERALL RATING 
IBM PC 300XL $2500 177 deck жйжжж kent LER SI 
Polywell Poly 7266TD $2495 Жжжж жжж жаа dee Жжж 
Dell Dimension XPS H266 $3179 * trt wee few+ ttè 
Xi 266 PII Mtower SP $2499 * + kri wee же кик 
Unicent Titania 1233 XLA $2399 Yates ка * +£ wae жжж 
DTK APRI-74M/K266 %3500 «ж kw wow trev trt are 
Micron Millennia XRU $2839 wees жж ж.ж were w+- 
жк») Outstanding ЖҰЖ Мегу Good ЖҰЖ Good жж Fair ж Poor 


equipped with a 16X SCSI CD-ROM, Sea- 
gate's Cheetah Ultra-Wide SCSI 4.55-GB 
hard drive, and the Matrox Millenium II 
graphics card with 8 MB of EDO DRAM. To 
boot, it comes equipped with a Creative 
Labs AWE 64 sound adapter and a built-in 
network interface. Its well-organized de- 
sign allows easy accessibility to internal 
parts and contributes to its usability. 


Best Value 


In picking a low-cost winner, we skewed 
our rating system to emphasize price, 
which accounted for 50 percent of the 
overall score. Thirty percent of the over- 
all score was based on performance, with 
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10 percent determining usability. Features 
made up the remaining 10 percent. 

The IBM PC 300XL is our choice for best 
low-cost PII machine. This 266-MHz sys- 
tem turned in top scores in our benchmark 
tests. It shined in the usability and features 
areas. A Matrox Millennium II graphics 
card with 32 MB of video memory anda 
2.5-MB IDE hard drive round out this low- 
cost leader. Its well-written user’s manu- 
als, easily accessible drive bays, and a cov- 
er lock all added value to the package. 


Runners-Up 


The Dell 266-MHz Dimension XPS H266 
represents our overall second-place pick. 


It turned in a perfect usability score and a 
solid composite performance score, which 
was third best. [ts strong features set in- 
cludes a ZIP drive, a Matrox Millennium 
II graphics card with 8 MB of dedicated 
Window RAM (WRAM), and a 24X CD- 
ROM drive. 

Behind by a hair in the low-cost race 
was the 266-MHz Polywell Poly 7266TD, 
a system that combines strong usability 
and features scores with middle-of-the- 
road performance. This machine includes 
an $3 ViRGE 3D/GX graphics accelerator 
with 4 MB of DRAM, a Maxtor 5.1-GB 
enhanced IDE hard disk, and a 16X CD- 
ROM drive. 
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- Motherboard Access | (| 5 


| ТЕ engineers at Digital made getting at the Celebris 61-25 , š 
motherboard simple. As a result, swapping outtheboardor | | 
replacing the memory isn't atough chore. Because of thisunit’s | ` 
.. organized design, none of the internal components,suchasthe |, 
- drive bays, cables, and power supply, block access to the moth= - 
erboard. Tool-free access to the motherboard makes it extreme- . 
ly easy to deal with; you just pull two clips, and the whole board | 
„slides out from the top of the system. We found access to many 
other systems’ motherboards tricky due to their cluttered interi- 
ors, which makes adding memory or switching a jumper setting 
a nightmare. 


ap Drives 


BUS ith the PI p V 11727272 
m 5 Vin point: The Dell Dimension XPS H266 and the Micron Поа аи 
din lomega zip drives. | 


TECH FOCUS SEC CARTRIDGES 


Investigating the SEC 


: 


The SEC cartridge sits in Slot 1 on the motherboard, a design fea- . _. [| "E ". 512 KB of level-2 
ture that saves system réal estate and power. If you break open eol | = a pipeline-burst 
the SEC cartridge (which, incidentally, renders it useless), you'll Мі 711-410 = cache 
see the circuit board. This contains the CPU, cache chips, and some зш е 
of the core logic (for more information, see "The Pentium 11 Re- i a 
vealed” on page 51). | = v 2 Репіит ії 

The CPU is manufactured on a 0.35-тісгоп process and con- ` u.c ” processor core 


tains 7.5 million transistors. || uses both buses simultaneously, —. Ë : d EM n 


, ... 
` . = . -^ ... 
өз-2 Тер те 

. < 


Шә»? 7772: fle et 


thanks to the superpipelined microarchitecture. The pipeline of — | Ша 


M | t 
the P6 family contains 12 stages and uses dynamic execution, with - Termination 


№ 


ANS 
` 


: : | WU Ше ШЕ => resistors and 
two-level adaptive training and branch-prediction mechanisms. BB . = capacitors 
These combined processing techniques speed up software perfor- BE Ме : = | 
mance by up to three instructions per clock cycle. | š == | 
All cache is located on the SEC cartridge's circuit board. Next | "a^ , Edge connector 
to the CPU chip is 512 KB of level 2 pipeline burst; placement here IHE ^! (fitsinto Slot 1 
helps the Pll achieve its improved performance. А full 32 KB of q rm Bm uu = onthe motherboard) 
level-1 cache (16 KB to handle data and 16 KBtohandleinstruc- |Ә ag 2 ШРШ == 
tions) is integrated into the CPU chip itself. | desi zi == 4 


Other advantages of the SEC cartridge involve lowered produc- 
tion costs. Intel can employ current manufacturing techniques and 
still obtain very high frequencies; the company can then pass the 
resulting cost savings along to the consumer. 
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ur benchmark tests represent 
overall system performance 
under a demanding OS (Win- 
dows NT 4.0) and intensive 
applications. The range of performance 
tests reflects real-world applications that 
typical BYTE readers use: Microsoft Ас- 
cess (database test) and С++ 4.3 (lan- 
guage test), plusthe Fourier test (WAV file 
analysis), IMark (graphics test), and our 
low-level BYTEmark CPU test. None of 
our benchmark tests, however, included 
applications recompiled for MMX tech- 
појору—а feature that the PII can cer- 
tainly take advantage of. 


Performance Tests 


In the Fourier test, we ran simultaneous 
copies of the floating-point-intensive 
Fourier transform program. This pro- 
gram analyzes the spectral content of a 
WAV file; its results are largely dependent 
on raw floating-point power. 

The second processor test measures 
how fast a system can build {i.e., com- 
pile and link) a large amount of source 
code by running two simultaneous in- 
stances of version 4.3 of Visual C++. This 
benchmark produces results that also de- 
pend on hard disk I/O performance, be- 
cause the tested systems must access their 
hard disks often for both reading and 
writing when running the test. 

The Access testis the lone application- 
based benchmark in this suite. Using Mi- 
crosoft’s Visual Test 4.0 compiler, it mea- 
sured how well these PII systems could 
generate multiple business-database 
transactions. It executes two iterations of 
test runs. 

The IMark video tests were conducted 
at 640- by 480-pixel resolution with 256 
colors, using each vendor's preinstalled 
graphics driver. 

The single-threaded BYTEmark test 
exercises the capabilities of a system's 
CPU, FPU, and memory system. 


Usability and Features 


We examined each of the 17 reviewed 
machines for usability by focusing on 
system design and documentation. Sys- 
tem design is important; therefore, we 
rate how easy it is to remove and rein- 
stall the cover, for example. Ease of up- 
gradability (for adding RAM and mass- 
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storage devices) adds points to the us- 
ability score. We look for accessible 
memory slots and drive bays that offer 
room for cabling. Systems are penalized 
for having I/O connectors that are 
blocked by an expansion slot. 

We give top honors to systems with 


Bang for the Buck 


Performance/Usability/Features 


— B Duracom Millenia 1000 
EI 


TEST RESULTS 


and graphics adapters on the mother- 
board frees up expansion slots. The 
amount of video memory supplied with 
the system is critical in determining the 
maximum display resolution. We weight 
the highest noninterlaced display reso- 
lution supported by each system, along 


~ 


Welghting: Performance 7096 Usability 20% Features 1096 


vendor-specific manuals that are com- 
prehensive, include easy-to-use dia- 
grams, and offer up-to-date technical 
information. Manuals with a glossary 
andan index get better scores. Those that 
lack specifications for the motherboard, 
hard disk, and graphics subsystem get 
rated lower. 

Each vendor completesa lengthy ques- 
tionnaire that we send to provide a de- 
tailed description of each system's fea- 
tures and support options. We weight 
each feature and calculate an overall 
features score. Features related to per- 
formance include the size and write pol- 
icy of the secondary cache. The use of 
hard disk controllers, network adapters, 


with the maximum number of colors at 
that resolution. 

Finally, it's important to note that war- 
ranty and support policies are what fre- 
quently separate major system vendors 
from second- and third-tier vendors. 


Evaluations in this report represent the judg- 
ment of BYTE ediiors, based on tests conduct- 
ed by NSTL, Inc., as documented in a recent 
issue of NSTL's montbly PC Digest. To pur- 
chasea copy of Ре full report, contact NSTLat 
625 Ridge Pike, Consbobocken, РА 19428; 
(610) 941-9600; fax (610) 941-9950; on the 
Internet, editors@nstl.com. Fora subscription, 
call (800) 257-9402. BYTE magazine and 
NSTL are both operating units of The McGraw- 
Hill Companies, Inc. 
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PENTIUM ІІ SYSTEMS FEATURES 
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See and Be Seen 


Over IP 


here's no denying the allure 
of videoconferencing over 
IP networks. Whether you're 
using the global Internet or 
the corporate intranet, videoconferenc- 
ing means that you can use the nuances 
of body language and facial expressions 
to get your point across or to better 
understand what faraway colleagues 
need from you without even getting up 
from your desk. 

As the two Windows 95 videoconfer- 
encing programs we examined demon- 
strate, instant and inexpensive multime- 
dia communication over the [nternet or 
the corporate intranet is possible, but two 
obstacles must be overcome: the band- 
width barrier and the usability barrier. 
Despite barely adequate performance 
over 28.8-Kbps links, videoconferencing 
uses alot of bandwidth. And despite ade- 
quate usability with properly configured 
systems, because IP videoconferencing 
relies on a medley of hardware, software, 
and networking technologies, it has a 
ways to go before it is as easy as picking 
up a telephone. 

The International Telecommunica- 
tions Union (ITU) H.323 specification is 
a vendor-independent standard that 
defines how audiovisual conferencing 
application data can be transmitted over 
an open network using standard trans- 
port protocols like TCP/IP. Two of the ear- 
liest products that adhere to or are on the 
verge of adhering to this standard for 
audiovisual conferencing are White Pine 
Software's CU-SeeMe version 3.0 and 
Microsoft's NetMeeting version 2.0. Col- 
laborative tools, which make videocon- 
ferencing with these new clients even 


T 
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more useful, include electronic white- 
boards to provide blank drawing space 
that can be used by all participants; 
shared applications to allow all partici- 
pants to view the same application win- 
dow while one participant at a time 
manipulates it; file transfer; and chat. 
Standards-based IP collaborative soft- 
ware is still fairly new technology, and it 
requires a platform of a well-equipped 
PC configured for IP connectivity. But 
there are many other players besides 


ВҮТЕ BEST 


IP VIDEOCONFERENCING 
Picking a winner this early on is like trying 
to pick the winner of a marathon based 
on who's in the lead after the first 100 
yards. Microsoft's NetMeeting and 
White Pine's CU-SeeMe are both 
strong contenders, but it's still too early 
and too close to call one the best. 


White Pine and Microsoft in or near this 
market, with more videoconferencing 
products that were still in the pipeline 
when we compared CU-SeeMe and Net- 
Meeting (see the table on page 108). 


Getting It Together 


Interoperability is the name of the game, 
especially when you're playing with IP. 
No matter how gooda proprietary video- 
conferencing solution is, if it can't play 
nicely with the other videoconferencing 
solutions, it's not going to be as useful to 
you. Despite the early implementers' 
claims of adherence to H.323, I couldn't 
interoperate CU-SeeMe with NetMeet- 


Videoconferencing 
software is tbe next best 
thing to being tbere. 

By David Seacbrist 


ing because CU-SeeMe's H.323 client-to- 
client interoperability capability would 
notbeavailable until longafter I finished 
testing. This capability will be enabled 
through White Pine's MeetingPoint 
videoconferencing server product (see an 
upcoming BYTE for an Eval). NetMeet- 
ing happily interacted with other video 
clients, but CU-SeeMe requires Meet- 
ingPoint to support multipoint, multi- 
window videoconferencing with other 
H.323-compliant clients. White Pine 
reported that CU-SeeMe clients will get 
direct compatibility without the server in 
an upcomingrelease due early next year. 

Another stumbling block for many 
users will be taming the configuration 
beast. You'll need to put together video 
inputs, audio inputs and outputs, and 
proper IP networking software and con- 
figuration, as well as the videoconfer- 
encing software itself. Even when it all 
comes in a single package, it doesn't 
always work right out of the box. CU- 
SeeMe and NetMeeting both include 
installation wizards, and both support 
any video-capture board that supports 
the Video for Windows standard, but 
software setup may still require fine 
tuning, particularly when dealing with 
firewalls and managing bandwidth con- 
sumption on internal LAN connections. 


So Many Standards 


Interoperability issues go beyond com- 
patibility among clients: Videoconfer- 
encing is a complex application that has 
to interoperate with other network 
pieces, too. The H.323 standard for mul- 
tipoint audiovisual communication com- 
plicates matters for firewalls because it 


Microsoft NetMeeting lets you float an electronic 
whiteboard next їо the video display, 
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Displaying more than two video windows 
at a time gives CU-SeeMe an edge in true 


videoconferencing. 


CU-SeeMe, like NetMeeting, uses wizards 
to help simplify conference setup and 
configuration. 


The images are small, but with access to chat windows 
and shared applications, IP videoconferencing can jump-start productivity. 


uses two separate Transmission Control 
Protocol (TCP) connections as well as User 
Datagram Protocol (UDP) datagrams to set 
up and maintain a single connection. 
(TCP isa virtual circuit transport protocol; 
UDP is a connectionless transport proto- 
col.) T.120, the standard for multipoint 
document conferencing and data sharing, 
requires only a single TCP circuit, unlike 
H.323, so dataconferences do not pose the 
same problems to a firewall as do audio and 
video communications. (For more on stan- 
dards, see the Tech Focus, page 106.) Both 
NetMeeting and CU-SeeMe can be con- 
figured to work through firewalls, but 
doing so is not trivial. Unless the firewall 
explicitly allows H.323 videoconferencing, 
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the administrator must manually open the 
TCP and UDP ports used for conferencing. 


Performance Problems 


Latency, the delay in receiving a signal 
after it has been sent, can really hammer 
bandwidth-hungry apps like live video: A 
transient delay of more than a fraction of 
a second can seriously disrupt reception. 
Microsoft NetMeeting has an automatic 
tuning mechanism that makes audio qual- 
ity easy to adjust to compensate for band- 
width variations. CU-SeeMe uses forward 
error correction to compensate for pack- 
et loss on the Internet, and it uses inter- 
leavingto cut down on the actual data loss- 
es when packets are dropped. 


Because audio and video streams are 
so bandwidth-intensive, videoconfer- 
encing products must compress data on 
one end, send it over the network, and 
decompress iton the other end. This pro- 
cess of compression and decompression 
reduces the quality of the original, mani- 
festing itself in many ways: as dropouts, 
static-plagued audio, or blotchy, pixelat- 
ed video. Codecs are the software that 
compress and decompress this data, and 
selecting one codec over another involves 
issues that include quality versus perfor- 
mance trade-offs, the amount of band- 
width that is available, and the need for 
interoperability. 

These products also use different audio 
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Software Lab Report 


codecs to allocate a certain amount of the 
data stream for audio transmissions, for 
different bandwidths. This helps keep 
audio quality up to snuff without adverse- 
ly affecting video quality. 

Anyone who has used a cheap speaker- 
phone knows that only one party can 
speak at a time, and when someone at 
one end of the connection is speaking, the 
peopleat the other end canonly listen; this 
is half-duplex communication. Hands- 
free, full-duplex conferencing, provided 
by both CU-SeeMe and NetMeeting, 
allows different participants to hear and 
talk atthe same time, though at the cost of 
additional bandwidth. 

Àn approach to managing the band- 
width beast is to use so-called ^gatekeep- 
ег” products, which let system adminis- 
trators monitor video and audio streams. 
Unlike gateways that route H.323 traffic, 
gatekeepers monitor and limit network 
bandwidth and let administrators restrict 
the bandwidth used by streaming video 
and audio applications. 

Many other variables can affect perfor- 
mance during videoconferencing sessions. 
For example, connecting the camera to a 
video-capture board is much more effi- 
cient with system resources than linking 
through the parallel port. I found that mix- 
ing LAN and dial-up links in the same con- 
ference bogged down the test system. 


Desperately Seeking 
someone 


Users can register their contact informa- 
tion with a location server, like the one 
from Four11, or with Microsoft's own 
Internet Locator Server (ILS). À directory 
based on Lightweight Directory Access 
Protocol (LDAP), ILS will eventually be 
integrated into Microsoft's Active Direc- 


TECH FOCUS PROTOCOLS 


Conferencing Standards 


The International Telecommunications Union (ITU) standards body maintains these four 
important specification families for conferencing technologies: 

ITU H.320 was adopted in 1990 and refers to a suite of specifications setting standards 
for multipoint audio/videoconferencing over digital switched networks. H.320 sets stan- 
dards for conferencing over ISDN links only, laying a foundation for room-based conference 
systems that will be most useful to organizations that can afford the high-priced facilities. 
ITU T.120 is part of this suite. 

ITU T.120 specifies protocols for use by multipoint document conferencing and data-shar- 
ing applications, and it includes functions such as image sharing and exchange, electronic 
whiteboard conferencing, and file transfer. Some of these protocols, most importantly those 
defining how conferencing applications interact and what they do, have already been rati- 
fied. Other protocols in the suite, in particular those defining conferencing control and reser- 
vations services, have not yet been finalized. 

The ITU H.323 standard suite addresses multipoint audiovisual communications. As an 
extension of H.320, it specifies services over ISDN and plain old telephone service (POTS) 
direct links as well as over IP internetworks and Ethernet LANs. 

The ITU H.324 standard suite addresses sharing audio, video, and data using point-to- 
point analog modem connections over POTS; this specification is analogous to the H. 320 
suite for conferencing over ISDN and switched data circuits. 

A good source of information about ITU standards is at http://www.itu.ch, the ITU site. For 
information about interoperability among products supporting these standards, check out 
http://www.imtc.org, the International Multimedia Teleconferencing Consortium Web site. 


tory Services. Client software notifies the 
server of things like IP address changes each 
time the user connects. You can connect 
directly to videoconference participants as 
long as you have an IP address for them; 
using a directory service is not always nec- 
essary and can be time-consuming. Some 
of the directories must deliver their entire 
database every time you make a query, 
though eventually they will support more 
efficient search methods. 


How to Decide? 


We tested these products for ease of learn- 
ing, ease of use, sound quality, and range 


of features. Video quality was measured 
subjectively by our NSTL testers, and the 
results were included as part of each pro- 
gram’s ease of learning and use scores. The 
tests designed to rate ease of learning and 
ease of use assumed the products would 
be used to run a meeting between geo- 
graphically dispersed participants. 


White Pine CU-SeeMe 


CU-SeeMe is the grandaddy of video over 
IP. White Pine was first to market with IP- 
based group videoconferencing, though 
the version we tested required White 
Pine’s upcoming MeetingPoint server- 


V I 


BEST OVERALL 

Microsoft's NetMeeting and 
White Pine's CU-SeeMe 

This time around, it'sa toss-up between 


NetMeeting and CU-SeeMe. But if you can 
wait a few months, you'll have many more 


products to choose from. 

TECHNOLOGY IMPLEMENTATION EASE OF USE 
Microsoft NetMeeting 2.0 ЖЖЖ ЖҰЖ жжж жкж 
White Pine CU-SeeMe 3.0 кк 3c ket КЖ 
kikik Outstanding касу Very Good kak Good wth Fair * Poor 
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based reflector software to interoperate 
with other vendors' clients. The only pro- 
gram we've tested that displays video of 
more than two participants simultane- 
ously, CU-SeeMe allows up to 12 video 
windows in a virtual conference room. 
You can have additional floating windows 
on top of that, although that many open 
video windows would tear through lots of 
system resources. 

CU-SeeMe controls allow individuals to 
limit send and receive rates, but this must 
be done on a client-by-client basis. Meet- 
ingPoint will let clients with lower band- 
width participate in conferences with 
clients that have much higher bandwidth, 
permitting everyone to get the best possi- 
ble quality based on their own bandwidth. 
CU-SeeMe's Rolodex-style contact inter- 
face is a straightforward directory mech- 
anism, though its display of splashy ani- 
mation prior to each connection makes it 
cumbersome during routine use. Directo- 
ry serviceis provided through Four11, and 
White Pine adds support for the Versit 
vCard standard for transferring electron- 
icbusiness card information. The Four11 
service and vCard make for more helpful 
directory entries. Direct support for X.500 
directories through LDAP is planned for 
the next release. 

Integrated chat, also available with Net- 
Meeting, helps a lot during those times 
when low bandwidth or a spotty network 
connection limits transmission of usable 
audio or video. Chat is well-integrated 
into the CU-SeeMe interface. This mode 
includes support for macros to create key- 
board shortcuts for longer character 
strings, filters to screen out the ranting of 
specific participants, and a private facili- 
ty to set up one-on-one conversations—a 
capability that extends to private audio 
conversations, too. CU-SeeMe uses T.120 
to transport data for whiteboarding and 
file transfer, as does NetMeeting. 


Microsoft NetMeeting 


With Microsoft NetMeeting, no matter 
how many participants there are in a meet- 
ing, only two video windows can be dis- 
played at the same time. Audio and video 
are point-to- point, unless you’re using an 
H.323 conferencing server; application 
sharing, whiteboard, and chat are all mul- 
tipoint without an extra server; for audio 
and video, you can switch among mem- 
bers of a conference without a server. 
Thus, participants must request the use 
of the video window when they want to 
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ADDRESS BOOK/DIRECTORY SERVICE 

Attach graphics files (photos) mu. URLs to address card v 
"Орбопајашо answer _ I А П ee 
Са! managemen E waiting and blocking) | % 
Includes directory service село аге ы v 
Supports LDAP directory servers г. жатан Pee 


VIDEOCONFERENCING 

Adjust size of video сате call v 
;Frepze frame. t MON eh dw: uso ae os у : ars i 59% ex e ame uec c ИЕ © 
Freeze frame with noti cation - 
Ful-duplexandhal-duplexaudio © ^ ~ I A 
Adjust quality of transmission during call v 

WHITEBOARD | 

Separate private and public whiteboards 

"Copy/cut/pasteandcldár "^ с о v 

Zoom or magnification tool v 
Inport graphics ев. Would du IE ENTM ЕЕ ас 
Import graphics via clipboard ` : v 
‘Import word processing files... | DES EE 
Import spreadsheet files. 

‘Export graphics files | 


APPLICATION AND DATA SHARING 
Request/relinquish control 2 share applicatipna 
‘Share DOS applications | ë 
Share Windows гроссо" 

Share selected Windows applications · 


FILETRANSFER 
Attachfileto message ` `: v 


ООНА ИРЕ аргы MAS din НА d dos UA FO Peeters 


CHAT 

Multipoint chat | v v 
FFilterchatmessages; Усы Сор WS SE LESE CLR 
Include launchable ÜRLsin in "chat text и 
'Optiantolisttima/date message was sent’: > ИН 


Send Public and private chat messages during a conference v тск 


SECURITY 

Password- “protected conferences | ! 
‘Screen incoming calls 00 00 55 i 
Limit access to Tools available to conference | participants | и 


INTEROPERABILITY 

Supports H.323 

‘Supports Н.323 gateways. n 
Supports H.324 
"SupportsT.120: _ n B ну 
па H. 320 through gateway - v 

Macintosh clon sS war 22 | үе. ee 
‘Server softwareavallable 40390 1e coo и БЕЛЫЙ а 


LU А ж! ми ық. 


ME 


is dnm ERI 
т низ E ahi 


“55% 


ES 


А же EE XR 


ss ered Ч QE P u dem yes 


ые 


Y^ 
уу 


кке ийын. ri па 


и = уев 
|Сеџ у allows printing from other applications to program-compatible image files. 


MP=Meeting Point confe rence server software costs between $1995 ani doo, depending on numberof. 
simu ltanedua users: ^ ^ ^ 


VG=Via gateway 
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-. F's still the early days i IP videoconferencing, and video isn’t tthe 


See and Be Seen Over IP 


` NDOPhone i Professional PictureTel also announced an H. 323 suite 5% 


only way to conference over the Internet. The table below| points to ihat ies an ІН323/Н. 320 gateway to connect users of both hstan- У | 
some of the established players providing videoconferencing, as well | bs 


as audio and document conferencing, over IP. | Ms ШЕН 
| Though! H. 323-compliantvideoconferencing products i were scarce д 
‘when we tested Microsoft's NetMeeting and White Pine’ s CÙ- o 


DEM zin 


НҮН у ЈЕ а 


Nue electro nic муро, апа appiication-sharing functions with- a 
2 Th 
ut the video. Netscape: Communicator’: s Conference module pro- 


SeeMe, by the end of the year there should be a much better selection | | vides such: features. Т. 1 20-опіу conferencing, like that offered by 
of products from companies offering video telephones а and | H. 394. i  DataBeam's 8 FarSite 8. 0, cuts out both audio and video, which means 


videoconferencing. For example, Vocaltec's Internet Phone with! Video 
will support H.323 conferencing this- year, as: Will VDONet's 


PRODUCT NAM E 
AudioVision 


VENDOR 


Smith-Micro 
S uses 


[ntemet Pride VIR 


with Video 


РісішгеТе! 


төмен 
Conference 


be seen by the other participants. 
NetMeeting's whiteboard won't yet 
interoperate with CU-SeeMe's White 
PineBoard because White Pine uses the 
1.126 protocol for whiteboarding while 
Microsoft devised its own standard. The 
NetMeeting whiteboard application runs 
on top of the 1.120 services. A Microsoft 
spokesperson said the company devel- 
oped the proprietary protocol before the 
1.126 standard was set. Although a T.120 
connection can be made, the two appli- 
cations cannot share any whiteboard data. 
Microsoft NetMeeting uses the T.128 
application-sharing protocol to allow one 
user to share access to the document 
through the conference. NetMeeting's 


PRODUCT INFORMATION 


CU-SeeMe 3.0 NetMeeting 2.0 
599 list; $69 via free download 
Weh site vla Web site 
(Windows 95, NT 4.0; (requires 32-bit 
Mac version in beta) Windows) 

White Pine Software Microsoft 
Nashua, NH Redmond, WA 
603-886-9050 206-882-8080 
fax: 603-886-9051 http://www.microsoft 
http://www.cu-seeme — .com 

.com Enter 1023 

Enter 1022 on Inquiry Card. 


on Inquiry Card. 
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URL 


http://www 
.smithmicro.com 


VOI rca ДЕ 


STANDARDS SUPPORTED 


H.324, H.323 (as of June), 
APU NIMM m 


| lesso Overhead; andi more modest tsystem requirements, while still per. 
ШІ stendarde-bes ed virtual conferencing overthe Internet. 


PRODUCT TYPE 
video telephone 


H. 329, 1120: кај nh 
| Lia ce tuc tater this rer 


Н.323, 1.120 


netscape.com 


leta n a 
ELE ОШ терм 
oem 


application sharing allows only one per- 
son at a time to have control over the 
document, but anyone participating who 
gets control of it can make changes to it. 

Microsoft NetMeeting combines ease 
of use with lots of functions. Its unique 
ability to allow remote-control collabora- 
tion and video, audio, and chat channels 
make it well suited for technical-support 
applications. 


Something for Everyone 


Videoconferencing and data conferencing 
are developing technologies. Neither 
White Pine nor Microsoft has fully 
addressed all the needs of a routine pro- 
ject-status meeting between multiple, geo- 
graphically dispersed participants, run- 
ning over the Internet. But both products 
offer something the other lacks. Microsoft 
NerMeeting's remote-control application 
sharing suggests implementing it as a tool 
for remotely providing technical sup- 
port—a help desk staff can take control of 
a user's computer. Unlike dedicated 
remote-control products of the past, the 
real-time communications mode can 
allow the user to explain the problem as 
the help desk staffer is working on the 
problem. Still, sound and video quality are 


data үт” 


essential іп this scenario, too, raising the 
bandwidth and quality issues. 
Alternatively, the popularity of chat 
rooms on on-line services suggests that a 
product like CU-SeeMe that offers multi- 
point video, audio, and chat will benefit 
from the user base of the chat culture. CU- 
SeeMe is designed to accommodate all 
three media in an interface that is famil- 
iar to users of chat sessions. If you're look- 
ing for broadcast-quality interaction 
over the Net, it doesn't exist yet. But if 
you've ever wanted to hear and see the col- 
league you've traded e-mail with, or the 
person you've talked with in a chat room, 
CU-SeeMe is just what you need. ІН 
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Finally, 1992 (and newer) technology combines OO and relational data 
management for distributing complex data. By Robert J. Muller 


Oracle8: Worth the Wait? 


ou've run your business with 
Oracle for years, but your re- 
quirements are changing and 
Oracleis hard pressed to meet 
your needs. You're suddenly getting more 
users, huge tables, and hardware up- 
grades that significantly stress your cur- 
rent software configuration. 

Now your business managers want to 
put your organization on the Web. They 
want to eventually offer on-line catalogs 
or, worse, large multimedia-content data- 
bases and interactive applications that re- 
quire serving up complex data that's way 
beyond your current server's capabilities. 
What are you going to do? 

The long-awaited new version of the 
Oracle relational database management 
system (RDBMS), Огасјев, is finally avail- 
able in an extended beta release, and it 
delivers strong performance gains for 
large database configurations as well as a 
strong object-relational typing system 
that gives you the ability to handle new 
kinds of data. 

If you need to allow many simultane- 
ous users to log on to a database, or if you 
need to back up and restore huge data- 
bases, or if you want to store and retrieve 
data that just doesn’t fit well into stan- 


Y 


RATINGS 
“TECHNOLOGY ЕТ Ж гарт | 
IMPLEMENTATION х + 


dard relational tables, Oracle8 offers 
some real solutions. 

Before getting into whatthis new pack- 
age does, it'simportant first to point out 
what it is not—Oracle8 isn’t what we nor- 
mally refer to as an object-oriented data- 
base management system (OODBMS). 
Those systems offer full data encapsu- 
lation, inheritance, full integration with 
OO programming languages, and all the 
other defining characteristics of OO soft- 
ware; Oracle8 does not. [Editor’s note: 
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Oracle Corp. 
Redwood Shores, CA 


800-672-2531 
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You can do anything you want to an Oracle server on your 
network with the Enterprise Server Manager administration tool. 


Several OODBMSes will be examined in 
the Software Lab Report scheduled to ap- 
pear in the October BYTE .] 

Instead, Oracle8 is an object-relation- 
al system; it adds a layer of data abstrac- 
tion on top of the standard relational 
methods of representing data and pro- 
gramming, and it also provides the abil- 
ity to extend the storage mechanisms to 
cope with complex data types. The ob- 
ject-relational data abstraction that Or- 
acle8 provides gives you the ability to 
add new data types to standard SQL (see 
the Tech Focus on page 112) and to store 
and retrieve arrays of values and nested 
tables (e.g., column values that are them- 
selves tables) and methods (i.e., stored 
subprograms that you associate with the 
new object types). However, there's no 
inheritance system for the types you add, 
norcan youhide the data columns in your 
object types. 

Finally, the object-relational system 
provides you with a way to make your 
complex objects look like relational ta- 
bles; Oracle calls this the object view. 
While these features do not give you true 


ww Fair ж Poor 


OO database-programming capabilities, 
they nonetheless extend the already- 
strong Oracle RDBMS into the object 
world in a tremendously useful way. 

The strength of Oracle has always been 
in its strong server capabilities: security, 
integrity, concurrency, and high-volume 
transaction processing. Oracle’s high per- 
formance, reliability, and wide availabil- 
ity on many different operating platforms 
have catapulted the product into the fore- 
front of the database market. Oracle8 
extends these strengths with additional 
client/server capabilities and adds the ob- 
ject-relational extensibility that the new 
application world needs. 


Object Lessons 


If you've been holding off looking at Ora- 
cle8 because you're afraid of the learning 
curve, it's now time to take the plunge; 
Огасјев really isn't all that much differ- 
ent from Oracle7.3. For a database ad- 
ministrator (DBA) experienced with Ora- 
cle7, learning the new features won't take 
long. If you're currently programming 
database applications in C++, you will 
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benefit from the new type features, and 
it likely won't take you long то get used to 
them or to the new OCI API (the Oracle 
Call Interface, a set of functions that allow 
a program to send SQL to Oracle8 and get 
data back). In fact, the beta process has 
greatly improved the structure and capa- 
bilities of the OCI API as compared to the 
earliest versions. 

Nonetheless, Pm not about to describe 
OCI programming as easy, so it's good that 
there'san alternative programming inter- 
face: Pro*C/C++. This precompiler tech- 
nology gives you somewhat easier access 
to Oracle8's major enhancements to SQL, 
including an extensive new system of ob- 
ject types, tables, and views; large object 
(LOB) and image data types; collections of 
objects (VARRAYs, or variable-length ar- 
rays, of data and nested tables); and table 
partitions. 

Object types let you declare new SQL 


TECH FOCUS 


Roll Your Own Data Types 


Oracle8: Worth the Wait? 


types, which you can then use to define 
tables, columns in tables, or attributes of 
other types. See the Tech Focus below for 
some details of object types. In addition to 
representing complex types, you havethe 
ability to link objects through references 
(REFs) and store those pointers and deref- 
erence them on demand. Object views let 
you construct objects from old-style rela- 
tional tables for programming purposes, 
integrating such tables with the full ob- 
ject-relational programming facilities in 
Pro* С/С++ and the OCI API. 

LOBs are special data types in the Ora- 
cle RDBMS server engine. Unlike with the 
old LONG data types, you can declare as 
many LOB columns as you need in your 
tables, There are four LOB types: BFILE, 
BLOB, CLOB, and NCLOB (see the textbox 
*Four Varieties of LOB" on page 113). 

In addition to these flavors, there's a 
built-in image type, implemented as a Net- 


work Computer Architecture (NCA) data 
cartridge, that uses BLOB and BFILE types 
and aset of object types to represent image 
objects. LOB types provide a much more 
powerful means of representing complex 
data than the old LONG and LONG RAW 
data types did. They also relax the single- 
BLOB limitation thatthe use of LONG data 
imposed. 

The disadvantage of these types, as al- 
ways, is that they are not objects, just raw 
data. It’s up to your program to interpret 
the results. At least for the image types that 
the image-data cartridge supports (BMP, 
CALS, GIF, JPEG, Kodak Photo CD, PCX, 
PICT, Sun raster, Targa, and TIFF), you get 
some SQL extensions that let you do more 
programming, such as changing formats, 
copying, scaling, and other image-relat- 
ed operations, in the database. These types 
show what the NCA and Sedona environ- 
ments can do; unfortunately, these aren’t 


OBJECT TYPES 


Oracle8 extends the SQL data-type system with a TYPE object that 
comes complete with its own CREATE, ALTER, and DROP statements. 
Types include both attributes (i.e., data) and methods (i.e., stored sub- 
programs that operate on the data). The data attributes can be stan- 
dard SQL types, such as VARCHAR2 or NUMBER, previously declared 
object types, or collections of nested tables. Here's a simple example: 


CREATE OR REPLACE TYPE Address ( 


Street — VARCHAR2(100), 
City VARCHAR2(100), 
State CHAR( 2}, 


Country VARCHAR(50), 

PostalCode VARCHAR2( 25), 

Location REF GPSLocation, 

MEMBER FUNCTION Label RETURN VARCHAR2, 
MEMBER FUNCTION Location RETURN GPSLocation 
MEMBER FUNCTION Location RETURN Building); 


_ The separate CREATE TYPE BODY statement has the PL/SQL imple- 
mentations of the member methods. The figure "Referencing Objects" 
at right shows this type using the object-oriented Universal Modeling 
Language (UML) design notation. The best way to use these types is 
to create a table as the type 


CREATE TABLE Addresses OF Address; 


This object table lets you create objects with the INSERT statement 
using the built-in constructor method for the type, which you can also 
use when creating objects embedded in tables or other objects: 


INSERT INTO Addresses 
VALUES CAddress(*1600 Pennsylvania Avenue’, 
‘Washington’, ‘DC’, ‘USA’, '12345')); 


The trick to embedding objects, though, is that you can't use point- 
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ers to such objects because they don't have object IDs; only stand- 
alone objects have them. A much better approach than embedding 
objects is to create references to objects (REF types, pointers to ob- 
jects of a type) that are stored separately. That lets you refer to and 


GPS. Location 


Street: VARCHAR2(100) f p] Longitude 
City: VARCHAR2(100) I Latitude | 
State: CHAR(2) | | ——— — 


Country: VARCHAR2(50) 


Label(): VARCHAR2 
Location(): Building 


You can design complex object types that include methods 
(i.e., behavior) and references to other object types. 


dereference pointers to such objects in your programs, which is gen- 
erally what you want to do in an OO program. You should realize, of 
course, that most of what you are likely to want to do with this kind 
of object through SOL is best done through a PL/SQL or C++ program 
that enables you to call the methods and get complex results into 
variables that you can do something with, not with SQL*Plus or oth- 
er simple query tools. 
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available yet for your own data cartridges. 
(As this review went to press, there was 
much confusion over Sedona because of 
remarks made by Larry Ellison, CEO of 
Oracle Corp., saying that the product had 
been placed on hold, and denials of this 
by other sources at Oracle.) 

The collection of objects lets you rep- 
resent either variable-length arrays of data 
or tables nested within other tables, ex- 
tending the original relational first-nor- 
mal-form model, which required a single 
value ofacolumn for each row. Now each 
value can be an array of values or even a 
complete table. 

Table partitions add the ability to store 
tables (and indexes, too) in more than one 
data segment. This allows you to store a 
table on different disks or in different lo- 
cations that are under your control by allo- 
саппр multiple tablespaces and assigning 
rows to the different partitions according 
to their data content, as the figure ^Table 
Partitioning" above illustrates. You can use 
table partitioning to replace complicated 
disk-striping performance optimizations 
to speed up access or to allow for taking 
part of a table off-line for maintenance or 
backup without interfering with the rest 
of it. This is a major improvement for huge 
tables, which are increasingly becoming a 
requirement for many large databases. 

Another use for partitioning is to sim- 
plify and speed parallel processing. In par- 
ticular, if you're using data manipulation 
language (DML) operations in parallel, 
your tables must be partitioned so that each 
operation is confined to a single partition. 
(Often, much of this type of processing in- 
volves large batch jobs.) 

Whatabout Pro*C/C++ programming? 
This is the alternative to messy program- 
ming with OCI, the precompiler that takes 
an embedded SQL program and turns it 
into C++ source. I wish! could report that 
the enhancements that have been made 
to Pro*C/C++ make programming with 
objects easy, but they do not. First, you 
have to use a completely separate utility, 
the Object Type Translator, to produce 
header and t ypef i le files for your object 
types. Unfortunately, this produces С++ 
structs, not classes, which means that 
object-oriented C++ programmers won't 
be happy with the results. 

There's more: Pro*C/C++ uses an ob- 
ject cache to create these struct objects 
in memory, and you must use explicit em- 
bedded SQL commands to allocate and de- 
allocate memory rather than the standard 


Oracle8 lets you partition large tables 
row-wise across multiple disks. 


С++ free-store facility. The advantage of 
going through all this is that you can ex- 
tract object data using SQL. One disad- 
vantage for those used to OODBMS behav- 
ior is that you need to use explicit UPDATE 
statements to move changes from the ob- 
ject cache back to the database. It doesn't 
happen automatically when you commit 
your transaction. 

On the downside, however, Oracle$'s 
SQL, called SQL*Plus, conforms to the 
Entry level of the SQL 1992 (SQL2) stan- 
dard. This sounds great —until you real- 
ize that the Entry levelis pretty close to the 
SQL 1989 standard and does not include 
most of the neat features of the 1992 stan- 
dard, such as the extended FROM clause 
syntax for inner and outer joins, the or- 
thogonal use of SELECT queries in lots of 
interesting places, the TIMESTAMP and 
INTERVAL data types, and the character- 
set features, which are much cleaner and 
easier to use than Oracle's National Lan- 
guage Support. 

Also, the development tools (Design- 
er/2000, Developer/2000, Pro* C, and 
JSQL for Java) still lag behind the server 
technology and don't yet take advantage 
of the new object features. The graphical 
tools for the DBA's use, such as Oracle 
Enterprise Manager (shown in the screen 
on page 111), haven't changed much апа 
still are not particularly easy for a DBA to 
use. However, the DBA now has the abil- 
ity to administer passwords through this 
as well as through Oracle8 directly using 
SQL*Plus, which is a new capability. 


Finally, until Oracle releases its Sedona 
project, you won'tbe able to add your own 
data cartridges to the system to construct 
your own data types. Only the Oracle- 
built cartridges will be available until Se- 
dona comes out. 

The new backup and recovery man- 
agers will make life a lot easier for the ever- 
suffering DBA and system administrator 
by fully automating the backup process 
and by providing better incremental back- 
ups than Oracle7. Because I did not bench- 
mark the product, however, I was unable 
to verify many of the claims of improved 
architecture, memory use, performance, 
and scalability. But the beta version that 
I used was refreshingly bug-free and per- 
formed well on a Pentium-133 NT-Work- 
station system. 

Overall, I was impressed by the engi- 
neering in Oracle8, if not entirely happy 
with the product's design and integration. 
If you need complex objects and you're 
willing to write complex C, C++, or CO- 
BOL programs to use them, this is a great 
tool. Otherwise, you might want to wait 


Four Varieties — 
Of LOB | 


| BFILE:A binary f file outside the ег d 
| that contains some kind of binary object. | 


| BLOB: An unstructured, in-database | 
| binary LOB. - ia egi 


| CLOB:A liae object consistiio o o many | 
single-byte багатага, such as is ASCII. or | 
EBCDIC = dade ESI 


| NCLOB: A large, fixed-width TETTE con "Ml 

| sisting of many multiple-byte charactere, | 
such as Unicode. (Oracle8 does not sup- | 
port дара а дады character ite 


for upgrades to Oracle’s application-de- 
velopment tools that take advantage of 
Огасјев. Butif you're an Oracle7 user and 
you need the advanced performance fea- 
tures of Oracle8 for very large applica- 
tions, you should start exploring Oracle8 
now to see if it meets your needs. 


Robert J. Muller is a partner at Poesys Associ- 
ates, an OO and client/server development con- 
sulting firm in San Francisco, California. He is 
the author of the Oracle8 SuperBible (Waite 
Group, 1998) and The Oracle Developer/2000 
Handbook (Oracle Press, 1997). You can reach 
him at muller&acm.org. 
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Software-Only Routing for NT 


icrosoft's quest for enterprise 
OS domination with Win- 
dows NT Server takes an im- 
portant new direction with 
the release of the Routing and Remote 
Access Service (RRAS), formerly code- 
named "Steelhead." Positioned as an in- 
expensive alternative to satellite-office 
hardware-based routers and remote-ac- 
cess devices, RRAS turns NT 4.0 Server 
into a dial-up server or Internet router. 

Actually three pieces in one, RRAS in- 
cludes an enhanced version of the fa- 
miliar Remote Access Service (RAS), a 
demand-dial routing service, and a com- 
pletely revamped set of multiprotocol 
routing tools. RRAS also adds server-to- 
server Point to Point Tunneling Protocol 
(PPTP) capability to the client-to-server 
linksintroduced in NT 4.0 to simplify the 
creation of multisite virtual private net- 
works (VPNs). The enhanced version of 
the already-popular RAS includes a re- 
designed administration tool and RADIUS 
authentication, which authenticates dial- 
in users through either the NT security 
database or a RADIUS server (see the Tech 
Focus below). 

Demand-dial routing lets RRAS estab- 
lish dial-up network connections on de- 


TECH FOCUS 


The RADIUS 
Authentication Protocol 
Remote Authentication Dial-In User Ser- 
vice, or RADIUS, provides centralized au- 
thentication services for dial-in users. 
When a remote user dials in to a network, 
his or her user name and password are 
transmitted to а RADIUS server, which 
stores a master list of users, passwords, and 
services available to each user. A RADIUS 
server can handle multiple dial-in devices, 
providing a central point for user-account 
maintenance and session accounting. 
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Microsoft turns Windows into a multipurpose network 
device with its NT RRAS. By Morgan Stern 
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RRAS keeps remote-access services and multiple routing protocols 
in order with the Microsoft Management Console interface. 


mand. Users and administrators looking 
to reduce the cost of dial-up Internetand 
network-to-network connections will 
find this service useful. The multiproto- 
col router piece extends NT 4.0's rout- 
ing functions, adding support for IP RIP 
versions 1 and 2, OSPF, IPX RIP, and a 
DHCP relay agent. AppleTalk routing, 
while supported by the Services for Mac- 
intosh component of NT Server, can't be 
managed through the GUI. 

You can install one, two, or all three 
of the services, although the installation 
program removes any old versions ofthe 
components being updated, such as an 
existing RAS service. (Keep a recent tape 
backup handy in case of problems.) The 
RRAS Admin utility is an Explorer look- 
alike service-configuration tool that's 
based on Microsoft Management Con- 
sole (MMC); you can also enter configu- 
ration commands at a command line or 
in router-configuration scripts. 

Although I found installation simple, 
configuring a multiprotocol routing 
service to work in an existing network 
means understanding how the proto- 
cols work and how the existing network 


жж Outstanding 


is configured. So, don't expect to be op- 
erational in a half hour if you've never 
worked with routing protocols before. 

RRAS offers basic packet filtering for 
the IP and IPX protocols, with the ability 
to filter by source and destination net- 
work, protocol, and port number. But fil- 
tering alone isn't really a suitable alter- 
native to a stand-alone firewall. 

RRAS simply doesn't have the horse- 
power to replace large backbone routers 
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orswitches, butit's not meant to. Micro- 
soft offers RRAS as an inexpensive alter- 
native to small-office dial-up routers or 
for use with the Microsoft Proxy Server 
for enterprise-network border routing 
and access services. For the price, it's hard 
to beat. El 


Morgan Stern is a network consultant and the 
coauthor of NT Enterprise Network Design 
(Sybex, 1997). You can reach him by sending 
e-mail to morganst@world.std.com. 
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Tbe Winterm 2930 uses a touchscreen and a radio link to free 
Windows users from tbeir desktop PCs. By Barry Nance 


Wireless Wonder 


ong before Oracle and Sun 
launched their network com- 
puter initiative, Wyse Tech- 
nology was making Windows 
terminal devices that embody the spirit 
of the network computer. Wyse's latest 
product is a lightweight (3.4 pounds) 
radio-linked terminal on which mobile 
Windows users can interact with appli- 
cations. The software runs on a central 
multiuser NT Server-based network 
equipped with Citrix WinFrame and a 
2.4-GHz spread-spectrum, frequency- 
hopping radio transceiver (such as а 
Proxim RangeLAN2 Access Point unit). 
Each sleek Winterm 2930 connects its 
user, via the Intelligent Console Archi- 
tecture (ICA) and radio link, to WinFrame 
on the NT Server computer. 

The Winterm 2930 sports a PS/2-style 
keyboard port, and Wyse says it will 
release an integrated-keyboard version 
later this year. (Though I must say that 
while testing the unit, I became quite 
accustomed to its virtual, on-screen 
keyboard.) The 8.5-inch 640 x 480 dual- 
scan LCD, capable of either 16 or 256 col- 
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Remote Control Linkage 
‘Citrix WinFrame diverts Windows screen 
updates, keyboard events, and mouse 
events to and from the Winterm 2930. 
“The Winterm unit handles screen updates 
as if it were a Windows device driver. On 
һе server, WinFrame intercepts calls to 
‘the Windows Graphical Device Interface 

(601) and redirects them to the client 
‘through the Intelligent Console Architec- 
ture (ICA, a protocol developed by Citrix 

“that lets NT distribute graphics process- 
ing to networked clients). Flash-upgrad- 
"able ROM-based code in the Winterm 
"understands ICA and handles the redi- 

^*rected GDI calls. 
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Winterm 2930 
93399 


1 Wyse Technology 
San Jose, CA 


! 800-438-9973 
408-473-1200 
fax: 408-922-5729 


http://www 
.wyse.com 


Enter 1012 
on Inquiry Card. 


Wyse's Winterm 2930 captures the essence of a network 
computer and a hand-held PC in a 3.4-pound package. 


ors, is clear and sharp. In my tests, the 
lithium ion battery required recharging 
after slightly more than five hours of 
heavy, continuous use, and after about 
seven hours of moderate use. (Wyse 
claims you'll get five to eight hours on a 
single charge.) The delay intervals for 
sleep mode (instant wake-up) and hiber- 
nation (a 10-second wake-up after 60 
minutes of sleep) are configurable. 
Wyse put some special touches in the 
Winterm 2930 to make it easy to use. For 
example, to click an on-screen button, 
you simply touch it with the stylus. Wyse 
also allocated two left-side icons as hot 
keysso you can assign keyboard macros. 
I exercised the Winterm 2930 in the 
barcode-based local public library. I used 
a three-column Microsoft Access data- 
base that had Catalog ID, Book Catego- 
ry, and Author Name columns. In addi- 
tion, I used a battery-powered barcode 
scanner I had lying around to inventory 
a few shelves of books. The Winterm 
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2930 let me operate a small Visual Basic 
application, which I ran on a Windows 
NT Server PCI eft powered on in my car 
outside the library. The Winterm 2930's 
coverage range let me roam throughout 
thelibrary without losing the connection 
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to the server. Wyse accurately says the 
unit works within 500 feet of the server 
in ап office environment and 1000 feet in 
open spaces. 

You won't use this device in an aircraft 
at 30,000 feet. But for mobile networking 
on a shop floor, or in an office, the Win- 
term 2930 makes a superb thin client, fig- 
uratively and literally. [3 


Barry Nance isa computeranalyst, consultant, 
and autbor of numerous books on networking. 


You can reach bim at barryn@bix.com. 
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he latest release of Lucent's 
MMCX (Multimedia Com- 
munications Exchange) Serv- 
er extends multiparty confer- 
encing to mixed-media sessions on PCs, 
Unix workstations, or any standards- 
compliant device connected to a LAN or 
WAN. The MMCX Server can link with a 
PBX (1.е., a circuit-switched telephony 
network) for TCP/IP internetworking 
with phones and multimedia PCs. 
Available since July, the second release 
of the server and client software now 
supports Intel-compatible PC endpoints 
running either Windows 95 or NT. Al- 
though it’s a pricey package (starter kits 
begin at $36,650), MMCX Server now of- 
fers support for any kind of mixed me- 
dia and handles mixed-media sessions 
thesame way it handles conference calls. 
Also new to this version is support for 
H.323, the Internet/LANITU standard for 
voice and video data over IP. In addition, 
the MMCX Server now supports T.120- 
based data sharing (for shared applica- 
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The Ul manages audio and video, plus 
whiteboard and document sharing. 


tions and whiteboarding) and mobility, 
$О users can access any MMCX endpoint 
by using a single log-in name. 

By year'send, Lucent plans to add sup- 
port for MASI (which allows the Defin- 
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Lucent's MMCX Server now supports PC endpoints and 
the latest ITU standards. By Micbelle Campanale 


Mixed-Media Maven 


MMCX Server 
$36,650 
(starter 

| package) 


| Lucent 
Technologies 
Murray Hill, NJ 


888-458-2368 


http://www 
|ucent.com 


Enter 977 
| oninquiry 
Card. 


MMCX Server supports one Ethernet NIC, one ISDN PRI, 
and four end-user versions of the GUI software. 


ity PBX to act like a features server sitting 
onaLAN); H.320,an early ISDN standard 
that's circuit-switch-based for voice and 
video over 128-Kbps lines; and H.263 vid- 
eo capabilities. 

І tested an early version of Lucent’s 
newest MMCX Server release. After link- 
ing to a Definity PBX and a 24-B-chan- 
nel ISDN Primary Rate Interface (PRI), I 
plugged the server into three Windows 
95 machines. These three clients each 
contained 32 MB of memory, a Windows- 
compliant video-capture card, and a full- 
duplex sound card, in accordance with 
Lucent's specifications. 

I initiated a conference call among the 
three client PCs on the LAN as well as a 
phone that was plugged into our PBX. 
Then, using Lucent’s client-side user in- 
terface, it was easy to initiate the system's 
H.261-compression-based videoconfer- 
encing, share whiteboard and Word doc- 
uments, and transfer and forward calls. 


txt Outstanding 


Based on a 166-MHz Pentium proces- 
sor, MMCX Server comes with 48 MB of 
DRAM, a 2-GB 5С51-2 hard drive, a 1.44- 
MB floppy drive, and а WILDcard (WAN 
to LAN device card) that provides inter- 
facing among LAN, Ethernet, and ATM 
network interface cards (NICs) and E1/T1 
circuit-switched networks. IS managers 
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who have an immediate need for a mul- 
timedia conferencing package should 
take a look at Lucent's MMCX Server. 
With no direct competition, it represents 
a robust solution that’s easily integrated 
into existing PC LANs. EJ 


Michelle Campanale is a BYTE technical edi- 
tor based in San Mateo, California. You can 
reach ber at michelle@bix.com. 
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was at an opera association 
lunch the other day when I 
found I was seated at the table 
next to Mr. Blackwell, who 
annually compiles the Worst-Dressed 
List. Figuring that any publicity is better 
than none, I quickly took my *We BE 
Geeks" pocket protector out of my shirt 
pocket, where it probably wouldn't be 
noticed, and put it in my outside jacket 
pocket. I don't know if he sawit. 

While that incident wasn't impor- 
tant, another was. Ihad my Olympus D- 
300L digital camera with me and took pic- 
tures of the stars, including Richard 
Bernstein, our home-developed Figaro, 
and Inva Mula, the Albanian Susanna. 
Everyone was fascinated. Mosthad never 
seen a digital camera before. When I 
showed them the pictures I had just taken, 
they thought it was wonderful, and I sus- 
pect I sold several of those cameras with 
that demonstration. 

That was probably a mistake. 

The D-300L is wonderful technology, 
and I don't mind recommending it to 
BYTE readers. However, the software 
that comes with it is miserable at best, and 
Isuspectit will prove impossible for con- 
sumer-market buyers. It's not so much 
that Adobe PhotoDeluxe isn't pretty 
good once you get it installed; it's that 
installation is between extremely diffi- 
cult and impossible. 

Here, I have to make a confession. 
Usually I do everything myself, but my 
son Alex and our intern Eric were fasci- 
nated by the D-300L when we got it a cou- 
ple of months ago, and it came at a time 
when I had books due. Alas, I let them do 
the software installation, and they took 
care of downloading the pictures. The 
result was my enthusiastic report about 
the D-300L. While I don’t withdraw a 


www.byte.com 


New Synergies 
for Computing 


word of that, I do have to give fair warn- 
ing: the software is both ill-conceived in 
design and horrible in execution. 

First, installation: you must install 
Adobe PhotoDeluxe from a CD-ROM 
before you install the Olympus Digital 
Vision software from floppy disks. You do 
both in the blind faith that your system 
will find the camera; there's no way to tell 
the software what port your сатега 15 on. 

When you run Adobe PhotoDeluxe, 
it isn't at all clear that this isn't really an 
Olympus program; what happens is 
that Digital Vision installs as a plug-in to 
PhotoDeluxe. It's easy enough to find the 
big Digital Camera icon, but when you 


Jerry Pournelle 


Tbe combination of 
writable CD-ROMs and 
new image technologies 
may usber in a new age 
for computer users. 


off that task, eventually you'll be con- 
nected to your camera. The software now 
gets thumbnail sketches of all the photos 
on the camera and lets you select one— 
one—and download it. It then shuts 
down the plug-in, having given you just 
enough time to delete that photo from the 
camera. You'll want to do this, because 
after you save your photo, you have to 
go through all that, including download- 
ingallthe thumbnails, each time you want 
another picture. The more picturesin the 
camera, the longer that takes. 

In other words, you can't just tell the 
system to download and save all the pic- 
tures on the camera and put them in a 


Тһе D-300L is. wonderful technology, and | 
don't mind recommending it to BYTE readers. 


click on that, you get a menu of plug-in 
options. You then have to figure odt 
which plug-in goes with the D-300L; that 
happens to be TWAIN 32, there being no 


holding folder for dealing with later. You 
haveto deal with them one ata time. This 
is fun at first, but it soon becomes tedious. 

It gets worse. I never did get this stuff 


mention of the D-300L whatever in the % to install on my new Compaq Armada 


menu you're offered. 


; 
4 


laptop, because I never got to the соп- 


If you select the wrong one, the pro- “figuration menu; and if PhotoDeluxe 


gram goes offto never-never land, and you 
have to do Ctrl-Alt-Del to shut down 
PhotoDeluxe. If you choose the right one 
but the serial port isn't properly selected, 
if you're lucky, you'll get a message that 
says your camera isn't connected or not 
turned on and please try again. Only after 
that do you get a menu that lets you con- 
figure the system to select the serial port. 

If you get that far, Bob's your uncle. 
Sort of. That is, there's an “automatic” 
configuration button that probably will 
do the job. If it won't, you can manually 
select the port and serial rate, and while 
you may have to do Ctrl-Alt-Del to turn 


once tries to find your camera and can't, 
it doesn't even bring up the Olympus 
screen again until you reinstall. 

Finally, if you wantto uninstall Photo- 
Deluxe, the best of British luck to you. It 
doesn't uninstall everything and leaves 
behind both font and DLL files that you 
can delete only by shutting down to 
DOS and deleting them from there. For 
the final insult, if you uninstall Photo- 
Deluxe and then try to reinstall, when it 
gets to those undeletable files, it doesn't 
tell you they are undeletable. It merely 
says they are read only; but you'd better 
not tell it to overwrite them because it 


SEPTEMBER 1997 BYTE 117 


Circle 137 on Inquiry Card (RESELLERS: 138). 


Version 2.50 Compatible with 
v Windows 95 
v Windows NT 


Y Windows 3.1х 
Why use PKZIP for Windows? 


• Save on-line time charges and save 
disk space. 

• Compress files an average of 50-70%. 
Many large files compress well over 
90%. 

е Open ZIP archives downloaded from 
the Internet. 

• Simple point-and-click interface. 

e PKZIP 2.50 for Windows includes a 
separate 16-bit and 32-bit program. 

е Combines the best and fastest 
patented compression technology 
found in PKZIP 2.049. 


Other PKWARE Products: 


PKLITE" & PKLITE Professional 
for Windows 
Put your executables on a diet! 


PKWARE Data Compression Library 
Put compression in your application. 


Separate versions available for DOS, DOS32, 


Windows, Win32, OS/2, UNIX & MacOS. 


To order call 
414-354-8699 or 
visit our web site 


for Windows 


http://www. pkware.com 
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PKWARE, Inc. 

9025 N. Deerwood Drive 
Brown Deer WI, 53223 USA 
FAX: 414-354-8559 
Email: info@pkware.com 


Copyright 1997 PKWARE, Inc, All nipa з Reserved. a) ји 
ot teinstered trademarks are te property à 
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can't, and when it fails to overwrite, the 
silly installation program blows up. 
There are a few morals to this story. 
First, my apology for not doing all this 
nonsense myself before reporting about 
the camera. Second, even after I learned 
just how stupid this software is, I proba- 
bly wouldn't have noticed if I hadn't 
been thinking about how the opera stars 


access more U.S. Robotics systems than the 
other kind, and since I’ve always been par- 
tialto them anyway, that's what I’m using. 

When I began writing with computers, 
it would take many seconds to save a text 
file to disk. Now it's nearly instantaneous, 
andT'dhateto go back. On the other hand, 
some operations, such as saving even 
very large text files, are very fast on my 


l've been wondering about speed: 
why do we need more? 


will react when they encounter this mad- 
ness. We computer enthusiasts will put up 
with a lot; too much, I think. 

Bottom line: the D-300L is a technical 
marvel, but I sure don't recommend you 
buy one for an unsophisticated friend. 

Flash: I have e-mail saying there is avail- 
ableatthe Olympus Website a routine that 
will let you batch-file transfer your pic- 
tures to your hard drive in one unattended 
operation. It's not easy to find—you have 
to go to http://www.olympusamerica 
.com/digital/download/download.html, 
and there's no direct link from the Olym- 
pus home page. 

Once you getthe software, it does install 
properly, although the instructions talk 
about “inserting your CD,” and there's 
some oddball confusion about dates; but 
it does let you download all the pictures in 
one batch. So far as 1 can tell, if you do batch 
the downloads, you can grab the pictures 
only in JPEG format; if you wantthe full res- 
olution, you still have to get them one by 
one. Bottom line now: you can get this for 
Aunt Minnie if you're willingto spend some 
time showing her how to get and use the 
upgrade software. But stay tuned. 


| tomm EIS ADVERTISING FASTER SYSTEMS. 
l've been wondering about speed: why do 
we need more? I suppose it depends on 
what we're doing. I have lately been using 
the U.S. Robotics 56-Kbps external modem 
for my Internet connections through 
Earthlink, and I have to say it's easy to get 
used to the resulting 48- to 52-Kbps effec- 
tive speeds and to feel deprived at a mere 
28.8 Kbps. The U.S. Robotics 56-Kbps 
system really works. So does Diamond's 
Rockwell chip-set 56-Kbps modem, but of 
course the Diamond and U.S. Robotics 
modems are not compatible; that is, each 
will send to another system just like it, 
but notto each other. At the moment, I can 


slowest systems, and I doubt I would 
notice improvements. 

One placeI would like more speed is in 
transfer operations. Universal serial bus 
(USB) promises to speed up operations such 
as downloading photos froma digital cam- 
era. It’s also supposed to make Plug and 
Play much easier, so there won’t be prob- 
lems like not being able to find the D-300L. 
I suspect that will be true only for newer 
systems, though, and I'll still get my 
monthly ration of horror stories. 

We all want more speed for graphics. 
We have several new high-end systems at 
Chaos Manor, and artist associate David 
Em has been putting them through their 
paces with enormous graphics files. The 
result so far is that the Compaq Worksta- 
tion 5000 with dual 200-MHz Pentium Pro 
processors is very fast, the Carrera Com- 
puters Cobra EV56 with a 500-MHz Digi- 
tal Equipment Alphais even faster, and the 
Intergraph Dual Pentium II 266 system 15 
awesome. 

Any one of these would be impressive. 
However, it also shows the ratcheting- 
expectations effect: once you have used 
the Intergraph system with Softimage, and 
watched shadows move in real time as you 
move the lights around the screen, you 
wonder how you ever lived without that 
speed. David has a full report in the Web 
Exclusive section. 

Bottomline: you сап now have on your 
desktop image-processing capabilities that 
no one had a few years ago. 

There's more. Play, the people who 
brought you the Snappy image-capture 
device, have been showing Trinity, a real- 
time, broadcast-quality, full-motion image 
processor that will let you merge image 
inputsources. You can animate 3-D objects 
with programs such as Softimage 3D 
Extreme or 3D Studio Max and then mix 
in live actors. If your dinosaur object has 


shiny eyes, you'll see the actor's image 
reflected in them. Real time. In addition 
to real-time reflections, Trinity does wipes 
and fades and all kinds of mixes that you 
associate with studio equipment. 

With the $5000 Trinity box and a decent 
Pentium system, you can have your own 
TV studio and produce professional-qual- 
ity video. Add the new digital camcorders 
and writable digital videodiscs (DVDs), 
and the result will be a spate of innova- 
tive TV documentaries, dramas, and odd- 
ball entertainments. Most of those will 
be silly oruseless, but notall. Iexpectsome 
real revolutions in television entertain- 
ment over the next few years, and the cost 
to get in on it is about the same as a year’s 
tuition at a major university. Graphic arts 
is one of the fastest-growing fronts in the 
computer revolution. 

Affordable digital camcorders, Play’s 
Trinity, and DVDs form one synergy. Oth- 
ers are beginning to emerge. 


Тыз IDEA OF THE PAPERLESS OFFICE HAS 
been around since the earliest days of 
microcomputers. The goal, we are told, 
is thatsome day all documents will be elec- 
tronic and filed in databases, retrievable 
by subject, keywords, or black magic, 
and we won't need paper files at all. 

We haven't got there yet. Visioneer's 
PaperPort ix did move us a bit closer. For 
those who tuned in late, this is a small gad- 
get that sleeps on a serial port. (There's 
also the PaperPort Vx, which is built into 
a keyboard; that works, too.) When you 
feed it a sheet of paper, it wakes up and 
reads it. Then it stores that as a bit-map 
image. Itcan also feed it to an optical char- 
acter reader to turn it into a machine-read- 
able, editable, electronic document. This 
works pretty smoothly, and a number of 
businesses use the PaperPort, which is 
small enough to carry in a briefcase and 
can be used on trips. 

There are several problems. First, the 
PaperPort, while small, still requires a 
power source, and it was black and white 
only. Second, even in this era of cheap disk 
drives, storing all the documents in an 
office can use up a lot of storage and cre- 
ate a nightmare of files and folders. 

Solutions to both problems are at hand. 
Visioneer recently introduceda color ver- 
sion, the PaperPort Strobe. This one 
hangs off the parallel port (with a pass- 
through to the printer). It can do both 
black-and-white and color documents, 
butalso photographs and business cards. 


continued 
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| Lockheed Martin Tactical Defense Systems | 


SOFTWARE ENG 
Candidates must possess a BS/MS in CS, or the equivalent and experience in 


UNIX and object oriented С/С++. Previous experience incorporating OO 
pattern theory into design, target recognition, signal processing or HMI/GUI, 
Rational Rose or Software Through Pictures preferred. Opportunities are 
available from entry level to project lead experience levels. 


Additional opportunities for experienced Software Engineers will require the 

following skills: 

. Display Software - Designs, develops, tests & documents an imagery 
display system and graphical overlay. Experience with Motif, X-Windows 
and GUI required. OOA/OOD and strong math background a plus. 


• Database - Experience with Oracle 7 Database design, architecture and 
tuning required. Also required is experience with Oracle Programmer/2000 
and Designer/2000 tools. 


RADAR SYSTEMS ENGINEERS 

Qualified individuals will have a BS/MS in EE, Math or Physics along with 
2-5 years experience in SAR radar engineering analysis, design and implemen- 
tation, along with strong project management/leadership skills. Excellent 
communication, writing and presentation abilities are a must. 


RADAR SYSTEMS INTEGRATION & TEST ENGINEERS 

These individuals must have a BS/MS in EE, Math or Physics with 3-5 years of 
experience in radar systems integration and testing. Candidates should have 
the ability to generate systems specifications, requirements and planning. 


SYSTEMS ENGINEERS 

Selected individuals will have a BS/MS in Systems Engineering or a related field 
along with 3-5 years experience performing system requirements analysis, 
allocation, traceability interface control documentation, risk management and 
a background with government contracts and military type environments. 
Working knowledge of CASE tools to include RTM also required. 


Our Arizona location is an enviable place to call home. With mountain ranges, 
wide open spaces, a sunny climate, unlimited outdoor recreational opportuni- 
ties and a growing metropolitan area, you are sure to find just about everything 
to match your lifestyle — maybe more! 


For details and consideration, please direct your resume, indicating position, to: 
Lockheed Martin, Tactical Defense Systems, Attn: Human Resources, 
Dept. BM997, P.O. Box 85, M/S 1013, Litchfield Park, AZ 85340-0085. 
Fax: (602) 925-7568. Email: <hr.tdsaz@lmco.com> See us on the web at 
www.careermosaic.com/cm/lockheed/lockheed68. html 


Applicants selected will be subject to a government security investigation and 
must mect eligibility requirements for access to classified information. Equal 
Opportunity Employer. 


LOCKHEED MARTIN 
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Switching Jobs Can Have An 
Unfortunate Effect On Your Retirement Savings. 


PENALTY © 


Don't Lose 40% Or More Of Your Retirement Plan To Taxes And Penalties. 
Call For Your Free Information Kit Today. 
T. Rowe Price can help. Call can decide what's best for 
for our free kit on managing the you. Because we'd hate to 
payout from your former employer's see your retirement plan go all 
retirement plan. The kit clearly to pieces. 


explains the pros and cons of all 1-800-541-8466 


the distribution options, so you 


Invest With Confidence 


T.Rowe Price 


Request a prospectus with more complete information, including management fees and other charges 
and expenses. Read it carefully 3efore you invest or send money. 
T. Rowe Price Investment Servicas, Inc., Distributor. IRAR037396 


You've already heard that... „a 
MicroGuard Copy Protection is 


UNBEATABLE 


S0. Here's how you can reach us: 


www.micromacro.com 


SEE YOU AT: 


International USA 

Micro Macro Technologies, Lid. MicroGuard 

3 Hashikma St. 631 South Pontiac St. 

P.O.Box 11516, Azur 58001 Denver CO. 80224 

israel USA 

Tel: (972-3) 558-2345 Tel: (303) 320-1628 Booth #58049 
Fax: (972-3) 558-2344 Fax: (305) 320-1599 


E-mail: info@micromacro.com E-mail: usa@micromacro.com 
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Circle 172 on Inquiry Card (RESELLERS: 173). 


ГЇЇ get back to photographs in a moment, 
because there’s another important syn- 
ergy there. 

Adaptec, with Easy CD Creator Deluxe 
3.0, has made the write-once CD-ROM 
drive a practical device that's easy to 
use. It will read regular CD-ROMs and 
write on $4 blanks. Mass storage ceases 
to be a problem. Scan your documents, 
put them through an optical character 
reader—Caere's OmniPage Pro for 
Visioneer PaperPort is a good one that 
works with the Visioneer scanner—or 
don't, as you choose. Store them ona CD- 
ROM blank. Periodically compile your 
archives to another CD-ROM that you 
store off-site. 

For that matter, at600 MB on a $4 blank, 
I can afford to make monthly or even 
weekly backups of everything in the office. 
РІ store a copy at Niven's place, so even 
if my house burns down, I can recover 
what I’m working on and everything else. 

The final synergy involves the Visioneer 
PaperPort Strobe, writable CD-ROMs, and 
Kai’s Photo Soap from MetaCreations 
(née HSC, née MetaTools). 

Kai’s Photo Soap is a $50 program that 
takes photo images and lets you cleanthem 
up, increase the contrast, touch up colors, 
and generally do anything you can do with 
Adobe PhotoDeluxe and alot of what you 
can doonly with Photoshop. There'ssome 
mild morphing or “роо” capability (in- 
crease the smile on the Mona Lisa or make 
your boss into an egghead). 

The program accepts most graphics in- 
putformats and outputs nearly everything 
but GIF. If you want GIF, you'll have to 
get something else—PhotoDeluxe, one 
ofthe Corel image manipulators, or Deba- 
belizer—because MetaCreations declined 
to pay the GIF-format licensing fees for a 
$50 program. 

With a Visioneer PaperPort and Photo 
Soap, you can scan in all those old pho- 
tographs, including the boxes of them 
Grandma has stored away, sharpen the 
contrast if they've faded, arrange them in 
electronic albums, and store them on 
cheap CD-ROM blanks. When Visioneer 
came here to show me the PaperPort 
Strobe, I fed it my photograph of Jeremy 
Bentham (see the August Web Exclusive 
section). It worked just fine, and the 
Visioneer people kept a copy as well. I’ve 
been playing with it with the goo features 
of Photo Soap. 

No one knows how long CD-ROM files 
will be stable, but it's certainly many 


| Chaos Manor 


decades, so once you have scanned your 
pictures, you'll have really permanent fam- 
ily archive albums. You can also send copies 
to anyone with a PC and CD-ROM drive, 
which nowadays is probably everyone you 
want to send copies to. You could also print 
them on the Alps MD-2010 Photo-Realis- 
tic Color Printer l've mentioned before. 

The key to this is ease of use: anyone 
can scan photos with the PaperPort, any- 
onecan clean up those photos with Photo 


program. І had no problems atall; thus, in 
less than an hour, I made an archive of 
everything I wrote from 1983 to 1993. It 
comes to about 14 MB. 


Te ADAPTEC SOFTWARE WILL ALSO LET 
you write audio CDs with a CD Recordable 
(CD-R) drive. Alex calls this the “Arrrh!” 
feature, as in “pirate’s special,” because 
you can play all or part of your audio CD 
inone drive andrecord onto another. You 


In less than an hour, | made an archive of 
everything | wrote from 1983 to 1993. 


Soap, and with the new Adaptec soft- 
ware and interface, anyone can store both 
pictures and documents on CD-ROM. 
Unlike PhotoDeluxe and the D-300L, they 
did this right for the consumer market. 

Eventually there will be standards and 
easy-to-use digital CDs, and we'll moveali 
our paperless-office and photo-file ar- 
chives to that medium; but that's going 
to be awhile. CD-ROMs will be with us for 
years to come. 

With Easy CD Creator Deluxe 3.0, it's 
aseasy (but nowhere near as fast) to write 
files onto a CD-ROM blankas itis to write 
to an lomega Zip drive or a floppy disk. 
Just put your blank disk into the drive (a 
Philips CDD 2600 with 2x write and 6x 
read capabilities in my case), invoke 
Adaptec's easily installed software, and 
follow the instructions. You can write files 
or whole directories, from local drives or 
across the network. 

None of this is fast, and my first write 
seemed to take forever. [ had selected a 
large directory, Q&A, which contains 
many subdirectories (everything I wrote 
on Q&A Write, which is effectively every- 
thing I wrote for about 10 years), with 
the notion of makingan archive. The pro- 
gram went into "test" mode and trun- 
dled for a long time without doing any- 
thing. Eventually I interrupted it and 
wrote something shorter, noticing as I did 
that the formerly blank CD now had a se- 
rial number. I selected a shorter directory 
and wrote that. This went quickly, so I re- 
turned to the Q&A file. That worked fine, 
and to test it, I ran the Q&A program from 
the CD-ROM and used it to examine a 
dozen or so files. 

This was a good test because Q&A uses 
a complex file-storage format, and if 
there’s anything corrupt in the formatting 
notes, you'll find out when you read in the 


can even assemble albums of different stars 
performing the same work. You can also 
play old 33- or 45-or even 78-rpm records, 
pipe the resulting audio into the Adaptec 
software, automatically clean up hisses and 
pops and scratchy noises, and make a CD. 
I have some very old Paul Robeson 78- rpm 
records and a badly scratched 33-rpm rec- 
ord of Highlander songs I intend to salvage 
this way. I love that. 

Fair warning: as I write this, Гуе found 
some glitches in the writable CD system, 
particularly if your regular CD-ROM is IDE 
and you then add a SCSI writable. Most of 
those problems are sloppy application soft- 
ware. Example: I installed the external 
Philips CD-R drive on Cyrus, the Cyrix 
6x86 P-166. Cyrus has an internal Mat- 
sushita IDE CD-ROM drive. New World 
Computing's Chaos Overlords was the 
first CD I found in the Games book (I use 
Case Logic CD “books” to store CD- 
ROMS), so I tested compatibilities with it. 

The Philips CD-R drive displaced the 
Matsushita IDE CD-ROM drive, taking 
over the G slot and moving the IDE drive 
to H. This was more or less as expected; 
at least the Philips CD-R drive didn't dis- 
place the Fujitsu DynaMO or the [отера 
Zip, which both live on the Cyrix SCSI 
string. I was once told that the SCSI ID 
device number is important in determin- 
ing drive-letter assignments, but it's not. 

Then I put Chaos Overlords into the 
IDE H drive. Itauto-started and offered to 
play the game. I clicked on play. The sys- 
tem trundled and then demanded that I 
insert the CD-ROM—from which it had 
just read the EXE file in the first place. 
Nothing I could do would change this. 

[used Device Manager to assign the IDE 
CD-ROM to R, so it would stay there 
regardless of whether the Philips drive was 
present. Reset the system, booted up with 
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A Message to Our 


oubscribers 


From time to time we make 
the BYTE subscriber list 
available to other 
companies whose products 
or services would be of 
interest to our readers. We 
take great care to screen 
these companies, choosing 
only those who are 
reputable Furthermore, 
subscriber names are made 
available for direct mail 
purposes only; 
telemarketing calls are 
strictly prohibited. 

Many BYTE subscribers 
appreciate this carefully 
managed program, and 
look forward to receiving 
information of interest to 
them via the mail. While we 
believe this information is of 
benefit to our subscribers, 
we firmiy respect the 
wishes of any subscriber 
who does not want to 
receive promotional 
literature. Should you wish 
to restrict the use of your 
name, please send your 
request (including your 
magazine mailing label, 
name, address, and 
subscription account 
number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 
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Chaos Manor 


the Philips drive in the string but turned 
off. Thatleft me with driveletters Gand H 
free, the IDE CD-ROM at R, and Chaos 
Overlords played just fine. Reboot, with 
the Philips CD-R drive turned on. Philips 
seized G as expected. Chaos Overlords in 
R would auto-play and demand the CD- 
ROM. 

Could this, I wondered, be a problem 
because I have both IDE and SCSI CD-ROM 
drives? I tried it on Pentafluge, which is a 
pure SCSI system with a Sony internal SCSI 
CD-ROM drive. Exactly the same results 
obtained. Then I tried the experiment with 
MicroProse Software’s This Means War, 
and that played perfectly; and I realized 
what was happening. Chaos Overlords 
looks for its CD-ROM in the lowest-lettered 
CD-ROM drive, and if it doesn’t find it 
there, it looks no further. This Means War 
keeps searching. 

At the moment, the drive-displacement 
problem isn’t fixable: your writable CD 
drive is probably going to take over a lower 
drive letter than your regular CD-ROM 
drive, and software such as Chaos Over- 
lords will be too stupid to survive that. It’s 
particularly dumb when it auto-plays but 
then can’t find the CD-ROM to finish load- 
ing. Fortunately, some software is better 
designed. Incidentally, if auto-play drives 
you nuts, you can turn it off: click your way 
through Control Panel, System, Device 
Manager, CD-ROM, your particular CD- 
ROM, Settings, and then check the “auto- 
inform” box. Then restart. Naturally none 
of this is in the Windows Help system. 

Of course, you can make the writable 
CD drive your only CD-ROM drive. They 
are, after all, falling in price, they read all 
CD-ROMs, and you can connect them to 
your speaker system; why not? The only 
drawback here is that the fastest writable 
CD drives I know read at 6x, and while 


that’s fast enough for most things, some 
games already demand a faster drive. (The 
“rewritable” CD-ROM drives called CD- 
RW have all the above problems, are even 
slower, can’t make audio disks, and aren’t 
totally compatible with other drives; if you 
replace your usual CD-ROM drive, you're 


New Synergies for Computing 


like a bad VHS copy from a UHF station up 
the coast 200 miles.) They’re all right on 
your monitor, but the translation from 
NTSC to VGA is only good, not great. 
Games and other DVD visual stuff writ- 
ten to be shown on a computer screen are 
also wonderful; the visuals are stunning. 


DVD movies look spectacularly great on a IV 
screen, when they're encoded intelligently. 


better off using CD-R in my opinion.) 

The other remedy is to use an external 
writable drive and leaveit turned off; turn 
it on and reboot to write CDs. 

This is likely to bea temporary problem 
only: I don't think it will be all that long 
before they make 10x and faster CD-ROM 
drives that can also write. The writing 
speed will be slower than the read speed, 
butitis now. 

One thing that may not be fixed soon is 
the ability of DVD drives to read *gold" 
writable CD blanks. As of now, DVD drives 
can read ordinary CD-ROMs just fine, so 
you could replace your CD-ROM drive 
with a (read only) DVD drive; but that drive 
won't read CDs you have written your- 
self. Most everyone says this is fixable and 
will be fixed, but there are a few skeptics 
who thinkit will never happen. That ought 
to be clearer by the time you read this. 
Given the low cost of writable CD media 
and the falling cost of the CD-R drives, it 
may not matter. There's по single standard 
for DVD formats, and writable DVD drives 
are expensive anyway; it will be a few years 
before those are popular on desktops. 

DVD has alot of neat features. DVD 
movies look spectacularly great on a TV 
screen, when they're encoded intelli- 
gently. (Many of the early DVD titles look 
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Most of us will havea DVD in our future. 
However, whatever happens with DVD, I’m 
sure that atleast one of my networked com- 
puters is going to havea writable CD-ROM 
drive as well. The combination of ease of 
use and cheap media is just too useful. I said 
long ago that CD-ROM would change the 
world. It did, and in conjunction with cheap 
scanners, it’s about to do it again. 


Thzsooxor me MONTHIS BY CLIVE МАХ- 
field and Alvin Brown, BEBOP Bytes Back, 
An Unconventional Guide to Computers 
(Doone Publications, ISBN 0-965 1934-0-3). 
While this looks like a book with a CD- 
ROM, it’s actually an entire course in prac- 
tical computer application, but presented 
in an irreverent and amusing way. You 
“build” your computer on-screen, endow 
it with many properties, and set it tasks, all 
the while learning about what goes on 
inside acomputer. Build text editors, hard- 
ware simulators, logic engines, and any- 
thing else a computer can do. If you work 
through this book, you will understand 
your computer a lot better. 

The game of the month is Strategic Sim- 
ulations’ Age of Rifles with the follow-on 
Campaign Disk. British-Indian Colonial 
Wars, the Austro-Prussian War, the Fran- 
co-Prussian War, and many battles of the 
American Civil War; they’re all here and 
all very playable, hours of game fun and 
military history. 

I’m out of space, and the place is still 
stacked to the ceiling with good stuff. I'll 
getto moreofit next month. Stay well. B 


Jerry Pournelle is a science fiction writer and 
BYTE'ssenior contributing editor. You can write 
to Jerry c/o BYTE, 29 Hartwell Ave., Lexington, 
МА 02173. Please include a self-addressed, 
stamped envelope and put your address on the 
letteraswellason the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a per- 
sonal reply. You can also contact bim on the 
Internet or BIX at Jorryp @bix.com. 
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Innovation must be harnessed and deliv- 
ered for the world to benefit. 

The TELECOM INTERACTIVE 97 Forum 
and Exhibition promises a turning point 
in interactive communications. 

The unique ability of the International 
Telecommunication Union to unite tech- 
nology, content and infrastructure pro- 
viders on a global scale will put a wealth of 
innovation in context for the first time. 

TELECOM INTERACTIVE 97 is the gateway 
to a new interactive infrastructure — a 


giant step towards a new generation of 
reliable, affordable, mass market services. 

It's a unique opportunity to showcase 
products and services, study trends and 
make the cross-industry connections that 
will drive the future of this high-energy 
sector. 


SAATCHI & SAATCHI SWITZERLAND 


Cail or fax today for your Application to Exhibit or for further information: 


TELECOM INTERACTIVE 97, International Telecommunication Union, Place des Nations 
CH-1211 Geneva 20, Switzerland, Tel: «41 22 730 61 61, Fax: +41 22 730 6444, 
Fax-on-demand: +41 22 730 64 64, World Wide Web: http://www.itu.int/TELECOM 
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GUIDE 


Mail Order 


Top mail-order vendors offer the 
latest hardware and software 


products at the best prices. Pag 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 


categorized for quick access. Раде 13 


Buyer's Mart 
The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 


the right product. Page | 
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AUTOMATICALLY DECODES AND COPIES 
VIRTUALLY ANY CD FORMAT. 


CD-ROM, Audio, CD-DA, CD-XA, 
Жас, Mixed Mode, and ISO 9660. 


INTERNAL A/V HARD DRIVE. >> 


Stores bit-by-bit disk images 
for instant duplication. 


EDIT 


COP 


| NO 


CD DUPE-IT! 
Instantly duplicate CD-ROM 
disks for software distribution. 
Make spare backup copies of 
your valuable software. Produce 
disks quickly and economically. 
No CD design or multimedia 
production is required. 

HOW EASY 15 IT? 


One-button operation means 


5..... 
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BUY MANUFACTURER DIRECT: $1295 


408-743-8732 


anyone can use CD Dupe-It! 
Simply insert your original disk 
and push "enter." The onboard 
fast multimedia processor decodes 
the CD format and copies it to the 
internal A/V hard drive. Insert 
blank recordable disks and make 


Circle 180 on Inquiry Card. 


TOTALLY SELF-CONTAINED. 
No additional hardware or software 
(и required. 


AUDIO EDIT FEATURE. 

Allows you to «elect and copy 
Audio CD tracks to create 
your own custom Audio CDa. 


өө EXTERNAL SCSI PORT WORKS 


LIKE A FAST CD WRITER. 
Connect it to your РС or Mac 
and use it to design custom Cl)... 


Software included free! 


as many exact copies as you like. 
You'll easily and quickly produce 
identical bit-for-bit duplicates. 


CORPORATE SYSTEMS CENTER 


WWW.COrDSyS.Com 


CD DUPE-IT! 15 SOLD AND INTENDED FOR BACKUP AND IN-HOUSE DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE OBSERVED. CALL FOR RACK MOUNT AND MULTI-DRIVE COPIERS. 


7 CHE OF | Buy Any Two CBTs а! 


the regular price and 
| get The Micro House 
LJ Technical Library" 


| FREE 


he first 100% Computer Based Training (CBT) programs on ! All on one CD 
CD-ROM to fully prepare you for Novell’s СМЕ, Microsofts MCSE e Interactive simulations for hands-on exercises 
and the A+ Certification exams. ForeFront's Self-Study Courses give you • Study at your own расе 


flexibility and portability unmatched by traditional training methods. Hundreds of practice questions 
You'll study at your own pace using our easy to follow, step-by-step » Priced below competitive products 
format. Study whenever and wherever it's convenient for you! Everything you need to prepare for the exams! 
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The ForeFront MCSE Self-Study Course™ ensures the "ena rate of retention so that 

when you MÀ your training you "| be fully prepared to pass your MCSE exams. 

| | You'll be ready and confident to go into the workplace to effectively plan, implement, 

i ForeF ront "* d , maintain and support information systems in a wide range of computing environments, 
йш -Study | using Windows NT and other Microsoft Server products. 


Contains All 6 Training Modules! Call for Special Pricing! 


Become CNE Certified ...FAST! 


The ForeFront CNE Self-Study Course'" provides fast, effective and convenient 
training to anyone wishing to become a Certified NetWare Engineer, even when 
hampered by a busy schedule. Our CNE CBT allows you to learn and practice 
everything you'll need for full NetWare certification. 


Contains АН 7 Training Modules! ` Call for Special Pricing! 


Become А+ Certified ...FAST! 


Getting A+ Certified will help open the way to further advancement in the corporate world. 
The ForeFront A+ Certification Self-Study Course™ is a hands-on self-study course 
that will give you all the technical material, knowledge, interactive exercises, and 
confidence you'll need to pass your exams and excel in today's competitive 

PC repair marketplace! Call for Special Pricing! 


Call for Spania Discount тому Today: 


= Fa ya. Ж lam ЕЕ 
= = =a FOREFRONT 
Local U.S: (813) 724-8994 • FAX (813) 726-6922 


° Free Technical Support 
Next Day Shipping Ireland: 1800 66 00 11 UK: 0800 279 2009 25400 U.S. Hwy. 19 N., #285 
Performance Guaranteed Europe: (353) 1 670 3177 Fax: (353) 1 670 3211 | Clearwater, FL 34623 
Copyright $1997 Forefront Direct, Inc. АЛ Rights Reserved. Forefront CNE Satf-Study Course, ForeFront A+ Certification Self-Study Course and Forefront MCSE Self-Study Course are trademarks of ForeFront Direct, Inc. BM 


The Forefront Logo is a trademark of the ForeFront Group, Inc. All other trademarks are the properties of their respective holders, Forefront Direct, Inc. is a subsidiary of Forefront Group, Inc. 
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Win 95 without Risk! 
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Now you can run both Win 95 and DOS/Win 3.x on the same РС! 


If you're considering Windows 95, for new operating systems їп 3 = ee s ~ 
but have "update phobia", new utes * it's easy to use - just select the СОЛЛА АІ 
System Commander lets you switch OS you want from the menu and (Ki || V | \ M | Й | 
without fear! In fact, you can E System Commander does - 

run Win 95, 3.1, НИЙ the rest; to use another OS, is only 599% 
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NT, OS/2, and M TT zm simply reboot and make and comes with an 
DOS without : | не е Ñy. unconditional 60-day 


repartitioning your | ume or ou money - install money back guarantee. 
PC unless you A r E^ any aei d of 


GA operating systems Get FREE overnight shipping* 
want to... safely, | > — a when you mention this ad. 
effortlessly and 


inexpensively. w N ' P | Call today, have It tomorrow!" 


System Commander: | >. | до ин її 800-648-8266 
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Look for System Commander in ihe Utilities | 
_ Ani 1996 Јал 7, 1997 | section „дь most ый PM stores. 


F V Communications, ће • 4320 Stevens Creek Bivd, #120-BYT7 • San Jose, СА 95129 - (408) 296-4224 * Fax (408) 296-4441 


* When ordered before noon PST. No Saturday delivery. Continental US. СА res. add $7.25 sales tax. Offer subject to change without notice. 
АЛ logos and product names are trademarks of their respective companies. VISA/MC/Amex ©1997 


Windows 3.x DOS/V ' Windows 95] Warp 4 MS-DOS Linux 


Coherent Unix 


Managing Multiple Servers? 
Think MasterConsole for Rock-Solid Control 


Save Time, Space, & Money PCs, Macs, and Suns, running any operating 
MasterConsole is the premier КУМ switch, engi system or application software. Thousands 
neered fo provide complete, reliable control of all already rely on MasterConsole. So can you! 


your systems from a single keyboard, monitor, and Рог more information call 
mouse. It improves operations and eliminates the 800-RCI-8090 ext. 71 
cost and clutter of unnecessory peripherals to save 1-70 | 
you fime, space and money. t — 


“We tried other products but they were Нађи! 
unreliable. MosterConsole is rock-solid.” 


Hardware & Software Independent 


MasterConsole’s unique technology enables flawless Rick Jorgenson 
control of 2 to 64 computers in any combination of Ius Information Systems 
acor 
v e с 
-OL е мо ОВ Mast у of 
== Raritan Hula) 8 
Raritan Computer Inc. Tel. 908-764-8886 = DU > PN 


400 Cottontail Lane Fax 908-764-8887 
Somerset, NJ 08873 


E-mail soles@raritan.com hitp://www.raritan.com ndun р-а 


October 8-10, Booth 8012 
MasterConsole ond MasterView ore trademarks of Roritan Computer Inc. 150 9001 Certified 
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BREAKTHROUGH the clutter of 
multiple keyboards, monitors, and 
mice with this latest INNOVATION 
from Rose. This switch has every 
feature you asked for: 


Switches several servers or computers to 
a single monitor, keyboard, and mouse 


Supports any mix of PC, Apple, Sun, 

RS 6000, HP 700 series, DEC Alpha, SGI, 
or other computers from any keyboard 
or mouse 


Front panel has keypad for easy selection 
of computers and configuration 


Front panel display shows computers 
name and other information 


Command to switch can come from your 
keyboard, front panel, or RS232 port 


Simple to use keystrokes switch 
computers for fast and easy control 
Built in daisy-chaining to support up 
to 256 computers 


Flash memory for future upgrade 
of features 


Easy to use OverView™ system gives 
control and status with on-screen graphics 


Many other features! 


ROSE ELECTRONICS INVENTED 
ihe first keyboard-monitor switch. 
We have an extensive line of key- 
board and video control products 
for any application. 
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See Us At: 


NETWORKS EXPO 
September 9-11, 
Dallas, TX 
Booth #1579 


CALL TODAY FOR FREE CATALOG: JS 


* Keyboard|Video Control 
* Print Servers 
* Data Switches 


800-333-9343 


VISIT OUR WEB SITE AT WWW.ROSEL.COM 


ы - - 
> I 
р” 
i Fy 
i 


ves ELECTRONICS 


NewVoice Telephony Boards 


HAVE If ALL!! 


с 
з. "UU 
ПА \\ 1 “аж 


Simultaneous 


Vgige/ FAX 


Make Tracks. Call us. We have your СП solution! 


Member 0 ^. — 


In USA Only 800-648-3647 * Tel 908-684-1300/0426 Fax 


E Mail: cti@newvoice.com = Internet: http://www.newvoice.com 
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DICE 


SCSI Cables - Terminators - 


Performance use our Teflon Cables & Active Terminators. Our knowledgeable SCSI Technicians will solve all your SCHEER ws xev 
arnal Ultra SCSI Cases Custom Teflon internal с 


SCSIV v 
Termina £0 r .% 


From: 
$59 


Four models available with —— Remote LED 
Pak. These are the finest terminators available, 
they fix SCSI problems and Improve reliab lity. 
Jenei: 

* improves SCSI Bus Performance 


SCSIVue Gold 
Dia gnostic Cables 
Benetits : 
* No Loss Of important Data 
e Faster Performance 
s Test Cable integri 
soc Üptiona! mci 
* Diagnostx Indicatori s Large Ferrite Fitter 
$39 » Triple Shielding (Unique Desig} 
* Double Gold 20u” Plated Connectors 
p ENG me * 100 Styles in Stock 


° Less Етол; More Reliable Data Transfer | Teflon 90 Ohm External Cables 433, 


s Diagnoses Problems е Analyzes Signal Quality $ 1 59 
Features : Benefits : From: 
a Active Regulation » Fast 50 8 Fast Wide 68 | a Ultra SCSI 40 MBA operation 
s Status Indicators + Gold Contacts | • Fixes Ultra SCSI Cable Problems 
| Features: 
7а ctive 2-1 SGI | • Perfect 90 Ohm Impedance Match 
|» Tree Pronged Connector With Gold contacts 


Gold. 8mm Ultra SCSI Cables 


Benefits : 
e Faster Performance 
s Test Cable Integrity 
# No Loss Of Important Data 
Features: 
zz» New Amm Ultra 54 Connector 
© Triple Shielding (Unique Design) 
s Double Gold 20u" Plated Connectors 


$599 EL ——— | 


Gold Diagnostic Adapters 


im» $109. 


| * Diagnostic Indicators • Large Ferri Large Ferrite Filters 


Stytet ; 68 pin Drive to 50 Bus 
* 68 Pin Drive to 50 Pin IDC 


(runs wide drive as narrow) Granite Cables were == ји by SCSI Engineers to 


be the Best Cable Th rket. Everything 
about them means бө performance and higher 
reliability. Our design incorporates an exclusive 
shield that protects the Acknowledge and Request 
lines from noise. Large Ferrite beads are installed 
on all cables to protect them from static and noise. 
Every cable incorporates a LED indicator that lets 
you know it is operating properly. We alto use 
more GOLD on every cable. Add to this our imped- 
ance matching techniques and you have most of 


Irun Өй рат ша 10 pin bus 
Styles : 68 Pin Adapter Wide то 50 Pin Narrow 
$49 s 6B Pin External Adapter to 50 Pin 
am: (converts Host Adapter) | 
ЫВ Ғе bo 56 Pin Caton s 
lel ie amma 


termination built in for 68 to 50 
converters (converts Host Adapter) 


| а SCSIEustom Teflon Cable Available 
Enclagures in 1 Day for Raid & Arrays 


From: 


$99 


2 Езу Tower 


The Vertical 3 5° Case Kit offers a 

small transportable package. Ideally 
suited for moving around, this durable 
case can take a beating. Universa! 35 
Watt power supply. From: 
The Horizontal 3.5" ог 5.25* Casa Kt 
Offers a stackable solution s 
for any desktop need. 

Shown with Optional Bay 

Cooler [nstalled 


Open Face usd Closed Face Models Avallalre. 


(ірікті IET „х Pelias d r 
im Vk. Bay Cooler Kit keeps ios | 
I Hor Ultra SCSI Drives 
COLD as ICE! 


b Cables Av іе. 


Dual Fan А 
Bracket $29 
HOT SWAP Pull Out Bays 
Compatible with а! 50 pin & 68 pin 


SCS! Buses up to Fas: SCS 2. From: 


Granite Cables Are The Best Because They're Engineered d Right. 


| Features : 


© a тин слет in 


Benefits: fré 
s Less Erron, Ultimate Performance | 


58 Pin Internal Cables, custom or stock, from 1 to 


| | 155CS! devices per cable. We can also make 


Custom 68 pin and 50 pin Combination Cables that 
Paid you to use narrow drees on а wide cable 


Active Digital 
SCSI Repeater 


From: $139 


a ___. 
“ Fixes SCY Cable Problems 
ғ Doubles Cable Length (up to 187 
e Active Termination and Signal Purification 
e Ultra Fast Performance for Added Capabilities 
s Diagnostic Capabilities • 30u” Gold Contacts 


FA pri heeft 


| OEM SCSI Repeater 


| tH you integrate SCS Raids or 


Artays and are having problems B 

making ft work, the Granite SCSI” 

Repeater will make it work. Des.gned to fit inside 
any computer or extemal ¢ caie. 


SCSI Cable Tester - LED Readout 


This Digital $CS! Cable Tester can test all the popu- 
lar cable styles for opens, shorts, and unreliable 
operation, Battery powered for easy use any | 
where you need It. 
Three models to 
choose fram: 

• 50 pin IDC 

° 50 pin Centronics 

* 68 pin MicroD 


what makes us THE BESTI Granite 


Online Catalog at... www.scsipro.com 0516175 3101 Whipple Rd. Union City, CA. 94587 Ph: 510-471-6442 Fax 510-471-6267 


130 BYTE SEPTEMBER 1997 Circle 182 on Inquiry Card (RESELLERS: 183). 


Introducing 


JOLYW 


How does 

64-bit Alpha 21164 

running at 500Mhz... 
_ for under 53995! * 

sound to ) you?! 


і 1L 


cAD/CAM ANIMATION VIDEO EDITING : INTERNE T/INTRANET SQL SERVERS 


most intense а: you can throw at them!! 
* (500Mhz DIGITAL Alpha System with 64МВ ECC RAM, 
5.1GB Ultra Fast Hard Drive, 
Open GL Accelerator Graphics Card & 
NT 3D Workstations) 


So what are you waiting for? 
Call today... if you feel the need for SPEED! 


(800)258-9946 


Alphapowered is a төбедегі, of Digital Equipment Corporation Circle 177 on Inquiry Card. POLYWELL 
Worenty and Sapper! SYSTEMS 
$ per in bas labor, 1 year standard pars ý | 

Pech mapper, planc ve se anus Polywell Computers - 1461 San Mateo Avenue - South San Francisco - СА 94080 USA 


etd a Tek(415) 583-7222 Fax: (415) 583-1974 Email: Info@polywell.com Мер Site: www.polywell.com 


Yos, Single Card Does It, | 


. яч standard RS-232 commands 
no special drivers needed 


| * Automatic data flow control | 

« 160550 UART with 16-byle FIFO buffen.. 
* Transmission speeds up іо 115K bps AE 
* Complete RS-232 modem control similes А 


• Supports 2-wire or 4-wire орнаган 
for RS-422/485 


* Both DB-9 and DB-25 connectors іпсі Та P] ЊЕ. = 
• PC-ComLIB software included, but not necesse | 
* Multi-port cards she. дуанар 


ADVANTECH. 7 


Part # PCL-740 
Ang ға дыр, Gunn CA USDRE 


„Кип DOS from ROM. TM A 
“alone 386 CPU has M) % 
Ethernet & PCMCI 

K5:67 CPÜ-wilh eM 

Upto айыл M М SRAM: «D 

“7 std. Serial ports witht ЧАЈ (УТ 


Wen ow VAT Bills.) 
f i 


Your solution for 
portable expansion 
and data acquisition 


У PCMCIA to ISA Bus 
expansion systems high quality data 
Y PCI Bus products- in stock acquisition products! 
Y LabVIEW Drivers available 20 Years Experience 
Y WinNT DDE-Server for In Touch 
Y Ask tor your FREE 280 
page Product Handbook 


Buy Direct — Over 190 
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Our 12- and 16-bit, 100-kHz plug-in DaqBoards™ 
offer you high-speed, expandable PC-based data 
acquisition that grows with your application. Expand 
up to 256 channels with signal conditioning options 
for temperature, strain, pressure, acceleration, 
Isolation, high-voltage, frequency, and more. 
Extensive icon-driven software support available. 


216-439-4091 * Fax: 216-439-4093 
sales@lotech.com (43 & 
http://www.lotech.com — zm i 
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А. # 5 


‚ from 


a hy 
LABORATORIES’ 


на RAMS ERN NW) ¿he onboard intelligence company 
DAP 3200a™ with onboard intelligence 
High-Speed VO 
External Expansion 


 DSP Commands 
Control Loops « 1 ms 
19-inch Industrial Racks 
Standard PC GUIs 
888-678-2752 © 425-453-2345 © 425-453-3199 fax 


Ыы ACTA DT À AN ^ í f а i ғ al "af als ~ 1171 плејс fa, Т 
888-MSTARLABS 2 info mstarlabs.com © www.mstarlabs.com 


» Real-Time Processing 
p Network Access 


DAQ Designer 97 


DAQ Designer 97 is a free system configuration tool for 
Windows that takes you through your data acquisition 
application step-by-step, asking you questions, and 
recommending all the right equipment, including: plug-in 
DAQ boards, signal conditioning, cabling, and software. 
New products in DAQ Designer 97 include PCI DAQ 
boards, more PCMCIA cards, remote data acquisition, 
image acquisition, and VXI DAQ modules. 


National Instruments 
Phone: (512) 794-0100 Fax: (512) 794-8411 
(800) 433-3488 (U.S. and Canada) 
E-mail: Info@natinst.com WWW: http://www.natinst.com 


Circle 105 on Inquiry Gard. 


Embedded PCs for Automation 


Data Acquisition * Desktops Industrial Computers | 


Тһе Incredible,Embeddable PC Engines 
A Perfect Fit for Your Versatile Ара! салор 


Advantech prasentsa wide and РСЛО 
Wh satisfy your needs Mid ангар; 
FE dramatic cost. savings. With the variety of tl 
: ed engines we offer; your design will reach your! — 


market in record time and maximize your 


Таља 
r as 


Е |J. Biscuit РС 
ҚМ 580 rar avenue. ТОН) r 


Ethernet and Бой 4л sound capability 


Nothing speaks of strength and durability like 
metal. Videx portable data collectors are 
housed in metal cases—strong enough to 
endure the harshest environments. 


Call today for your free information kit! 


4105 N.E. Circle Blvd., Corvallis, OR 97330 — 
Бы -758-0521 • Fax 541-752-5285 • http://www.videx.com 


СС0789 


INDUSTRIAL PC SYSTEMS SOLUTION: 
• Single Board Computers 486 ~ Pentium Pro 
Passive Backplane 3-siot ~ 20-slot 

Wall Mount/19" Rackmount Chassis 

4/8/16 Ports Switch Box (PC/KB/Mouse) 
AC PS 90 ~ 260V, DC PS +12V/+24V/-48V 


Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


ACI SYSTEMS 
Western Hegion: 1-800-983-1177 Fax: 1-415-428-0866 
Eastern Region: 1-800-886-2243 Fax: 1-617-938-8037 


Pentium/4186/386 CPU Cards 


Н5-232/422/485 Interface 


Analog and digital /Os 


Data Acquisition 


Call 800-800-6889 to 


ш 85-265VAC, -48VDC, 


*24VDC, +12VDC Input т же z 
70W~350W output page Solution Guide for 
^ your OEM or system 


ш 60KHz PWM control IC 
и 0-55°С operating 
m MTBF » 20 years 


ICP ACQUIRE INC. = 
CALL: 1-415-967-7168 . le} 
FAX: 415-428-1172 C€ L55 x5.9"x3.4" 
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integration needs. 


ADVANTECH. 
750 E. Arques Ave. 

Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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PROTECT Your Customers with APPRO 
Fault Tolerant Industrial Computers 


Granite 


s Full Line of Rack Mount 
Products 

* Systems Configured To 
Your Specification 


* Custom Chassis Manufactured 
When You need It 


“Әшішіуілі Tecbeokary of Готро" 
A International, Inc. 


E-Mail: info@appro.com ' 
Ж * 446 South Abbott Ave., Milpitas, CA 95035 
800 927 5464 Tel (408) 941-8100 - Fax (408) 941- 8111 
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ACK eE | Wir "CP RODI ICTS 


Catalog www.appro.com 


On Line! 


PROMOS: AS51002 


E" NEW АТХ ; 
ENCLOSURES ЕМССОЅОКЕЅ 
Læ. | •10" color ог 9" mono SVGA monitors 
«В and 14 slot ISA/PCI backplane models 


s built јр ын аЬ: pe Weil 


roduct catdiog 
J 


1-888-RECORTEC 
Or visit our web page 
http:/Avww.recortec.com 


RECORTEC, INC. Tel: (408) 734-1290 
1290 Lawrence Station Road Fax: (408) 734-2140 
Sunnyvale, CA 94089-2220 E-mail: info@ recortec.com 


= un) 


DESIGNS 
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Engineering < Design < Fabrication 


к) ~ 


Industrial PC Enclosures 
Tower PC Enclosures 
Tower Orive Enclosures 
Rack Systems 
Rackmount Accessories 
CPU Cards and Backplanes 
Rackmount Drive and РС Епсовшгев 
Industrial PS2 Power Supplies 
Redundant N*1 Load m Power Supplies 


ШЕТІ па И а ТЕЛІ 
. Postal: 150 Greg Ви Sper NU ЕК 
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Technoland... 
Makes Industrial PCs Affordable 


* Single-board Computer from Dual 
Pentium® Pro to 486 
* Fault-tolerant Systems 
• PS/2 Redundant Power Supply 
* PCI/ISA Backplane Series 
• Full Line of Rack-Mount PCs 
e Flat Panel PCs = 
* Industrial Workstation |У 
& Chassis 


Technoland Inc 

1050 Stewart Dr., Sunnyvale, CA 94086 
1-800-292-4500 

Tel. 408-992-0888 * Fax. 408-992-0808 
e-mail: info@technoland.com 
Homepage: www.technoland.com 


Pentium is a registered trademark ol 
Intel Corp. 


Need Down-to-Earth 
Solutions with Today's 
Space-Age 
Rack Mount Equipment? 
Then select the best and most 
complete line of computer rack 
mount equipment in the universe, 


Tri-MAP International, inc. 


Over 40 models of chassis designed to to meet your specific rack mount 
requirements. Customized configurations include complete systems with keyboard 
drawers, monitors, switches, power supplies and PC components. 

At Tri-MAP international, Inc. we specialize in meeting the needs of our 
customers with modern design, engineering and technology. 

Voice (510) 447-2030 Fax (510) 447-4559 
4569-A Las Positas Road, Livermore, CA 94550 

www.rackeo.com 
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PL-in-a-Box 
Run DOS from ROM. Portable 


System has 386 CPU, graphics 
LCD, РЕМСА $499:«: 


Complete with 25MHz Elan 386, CGA 
controller, LCD and keypad. Up to 6MB 
DRAM, FLASH, PCMCIA, 3 Serial, 

2 Parallel, battery operated. 


T2x:303- 186-9983 DOS-IN-ROM 
|, salesgkila-tom. + wwwikila: сой 


Lo 


Multimedia/CD-ROM « Programmable Hardware. 
DESIGN * PRINT ° APPLY PACKAGE 


| РАИ РРА А РРА Creme, Lisa. ‘onal at al Terassi DIM ig раје od Ара. 


1-600-967-5667 


internet: пор: /iwwwsepcmint.com 


Let your true colors 
shine through 


Advertise your product 
in the BYTE 


HARDWARE/SOFTWARE 
SHOWCASE ... 
the popular, affordable, 
4-color advertising section! 


For more information call 
your BYTE sales representative 
(see listing, page 141) or 
fax 603-924-2683 


BYTE Magazine. 
It’s not for everyone. 


| Create your own artwork On Your Computer 
with NEATO Templates. 
Print on Laser or InkJet using NEATO 
CD Labels & Jewel Cose Inserts. 
Using the NEATO Label Applicator, apply 
labels... PERFECTLY EVERY TIME! 

4 Insert Tray Liners & Booklets created with 
CD-FACE™ to complete your package. 


е NEATO CD Label Applicalor • Set of Assorted Labels & Inserts 
е CO-FACE'" including Design Software (Moc/PC) and Background Ап Tar Lobels & Inserts 
s Disc & Jewel Cose Templates for Popular Graphics Programs (Мос/РС) 


NEATO we USA: 250 Dodge Ave s Fast Haven, CT 06512 е 203-466-5170 
Fax 203-466-5178 * 800-984-9800 


Europe: +44 (0)990 561571 = Fox +44 (0)181 932 0480 Mastercard • AMEX • VISA 


COMPLETE TURNKEY SOLUTION FOR | 
(2 MPEG CD-ROM AND VIDEO CD PRODUCTION J 


* 
| 
š a 


k^4.0 VIDEO CD authoring 


99, rue Pierre Sémord 

92324 Chatillon Cedex * France 
Tel; 4331 4673 06 06 

Fax: +33 14673 06 00 
ћир: / /wwew.vitecmm.com 

° RTS aise available separately far 5 595 — E-mail : info@vitecmm.com 


ъз 
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Embedded nS а jos 
Controllers at 8051 PL 


" Use your PC 
development tools! No % 
more crash and burn EPROM! WR 
m 2 Serial Ports a8/10 MHz V-25 Y 
m 24 Parallel t/0 lines a 512K RAM 
в 2 Timers в 256K/512K flash 
a 4 interrupt Lines a X-Modem Transfer 
m 8 Analog Inputs m includes DOS and utilities 


mi INNS 510-236-1151 

JK A ІСІ OSy ste S 510-236-2999 fax 
Cost effective controllers for industry | www dsp.com/jkmicro 
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MOKA makes WinNT/95 COMM. Programming 


Win32 
Ж? 


E 


BH a 
Te Tu 
dU 


Moxa is the unique manufacturer providing free API-23: 
munication Library based on Win32 communication program- 
ming interface. This API-232 Library simplifies the develop- 
ment of your applications, thus saving you time and money. 


Contact us today for free Win NT/S API-252 Library сору. | 
MOXA Multiport Board Support...... 
_ * 210 256 RS-232 ports per board. 
= * Speed up to 921.6К bps. 
* Drivers for all popular O.S. such as Windows NT/935/3.x, 
DOS, UNIX, NetWare, Linux, SCO UNIX/XENIX, and so forth. 
• MOXA АРІ-232 Library for DOS, Windows NT/95/3.x. 


Moxa Technologies 

524 Weddell Drive, Suite 1, Sunnyvale, CA 94089 
Tel: (408)734-2224 — E-mail: info. byte 8 тоха сот 
Fax: (408)734-4442.— WWW: hitpy/www.moxa.com 


>< ^ 
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WHO SAYS?? 


" .. Network Monitors are 
confusing and hard to use. . ." 


| I 5 t H 


aaa T aue Ue 
AHP: EL arai: 
ANP: МЕ рга!: 


They obviously ' 
aren't using... 


LANWatch 


Network Protocol Analyzer 


quema Unlocking the complexity 


of Network Analysis 
PRECISION Gg, esstyprk, Inc. 


Five Central Street, Topsfield, MA 01983 
(508) 887-6570 (phone) http://www. guesswork.com 
(508) 887-6552 (fax) Email: info@guesswork.com 
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SM ойе CPU has PCMCIA, A/D, 
4 % apud 5139 о 


~ 


Qo uu и rx 
Ф: \ РЭД KS-1 CPU card with NEC V40. 
СЕТ Lp to2MBDRAM, FLASH, SRAM, 
NEUE Sevial, 25485, 2 Par, РОМОА, 
27054 A/D, Modem and XT Bus, 


“ [7 
DOS-IN-ROM > 
www.kila.com 


А-Соге" & A-Engine" 5755, - s28 om 


Reliable 
• Easy to program in Borland/ 
Microsoft C/C++ 


We have 20« Low Cost 16-bit Controllers 
with ADC, DAC, solenoid drivers, relay, PC- 
104, PCMCIA, LCD, DSP motion control, 
10 UARTs, 100 1/05. Customer boards 
design. Sava time and money. 


+ 2352 7 A-Core™. РХ 


s 3.532.3' MEnglne" = R N J 
• АМОТВВЕЗ. 50+ 1/05, 11 12-bit ADC TE INC. 
= Co 


216 F Street, Sie, 104, 
Davis, CA 95616, USA 
Tel: 916-758-0180 


• З UARTS, 3 timers, 2 PWM, Bat+RTG Fax: 916-758-0181 


* C library, Development kits 


„сот 
http:/ /www.tern.com 
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The PK2270™ = 
EasyStart Kit 

' The fastest, easiest way to develop control systems 

' 30 1/0 lines, RS232, RS485, rugged enclosure, LCD, & keypad 
Includes all necessary hardware, simplified software development 
system, step-by-step documentation and many sample programs. 


INNOVATION IN CONTROL TECHNOLOGY 


Call 1-888-362-3387 toll-free for. ч 
your PK2270 EasyStartKit ог ¿ 
to receive a free catalog. 
We'll ship within 24 hours. 
Come see us at [SA-TECH, booth #6124 


2500 Spafford Street TEL 916-757-3737 
Davis СА 55616 USA FAX 916-753-5141 


ZIWORLD 


TOU www mwenrld cem 
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ҙе5 nof use sacrificial/ 
year-components, has no 
ule rafing Or surge current 
imitation, WILL NEVER FAIL 
lested and certified by UL to 
one thousand 6000У, 
| 3000À si ges], does not 
| divert surge current to the 
ground wire, clamps instan- 
| taneously has the industry's 's lowest 


| leHhroug H fol lage and is THE BEST UNE FILTER YOU CAN BUY. 


Now consider this...no matte what you pai d for it, the odds are 
OVERWHE| ‘MING that your current surge prote Or does 156; 
 sacrificial/wear ЕРТ nF onents (MOv's h asc 1 joule, current 


ation, WILL EVENTUALLY All (see: " "5 5 things y V probabl 
| don’ cng v about your surge s suppressor” ol | Qt www. (vel ethings.< com 
| and does divert surg je current 4) he ground w з ke pausing Пан 


OCK-UDS lat a | ‘disrupti on and. degenerative equipm ment damage). А | 


А | 
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ow Imp ти 
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ortant Is Your 2 


m | ‚+ 
Шай 


EN-1 1. Š E 4 
3 rock m oun? and OEM modular form. 


E Қ. -800-528-02313 | 
| | a =" | - 

PRA BRICK WALL DIV., | 
МА ЛА PRICE WHEELER CORP. 

BEWALL Fox: 1-800-528-6623 

КЕНЕС EMail info@brickwall.com Web: www.brickwall.com 


Circle 101 on Inquiry Card (RESELLERS: 102). 


| Surprised 
at your 


rates?! 
Y 
Then call ValueWeb today, the world's 
most affordoble web hosting service! 


bur 1! 3 


e Domin nome regetrofiea provided 
(http //www yas _ nome may] 

e Arcess to our SSL secure server 

* Your own (Gl bin ditectary 

® Алопутхал Virtuel FTF 

© Engl forwarding 

a Your own FTP occoun! 


Valh nm D 


The #1 Choice for Professlonol Website Developers. 


© 13 conmectien ta tha Interne 

e 1000 Mb of dato transfer per month 

© Doy tope backup 

ә Choice of UNIX ond Microsoft® 
Front Page 
есімі web wane 

“pas пен 


s 25 ib of dish е | 

© Troespeedi? server support indoded 
{real time audio) 

* Some day setup 

e РОРЗ E-mail accounts 


30 Day Money Back Guarantee! 
Ask about our reseller program! 


Save 510 When You Register Online! • www.valueweb.nel * E-moil: soles@valueweb.net 
a -— . Circla 122 on Inquiry Card (RESELLERS: 123]. 


Prime Services 
Include: 


ШТАТ 


Me BACH 
GUARANTEE 


* Professional Website 
Design And Hosting 


ОС-3 (3 05-35) 
Redundant 
Fiber Optic Backbone 


Same Day Setup 
24-Hour Support 
99% Uptime 


Don't Settle For Less! 
Choose Worldwide 
Internet Publishing 
Corporation - The 
High Performance 
Low Cost Web 
Hosting Company. 


4-800-785-6170 Worldwide 


i Менен ПИЛИ ТҮ 
http://www.wipc.net ri t Padres Cg 


The Global Web Hosting Leader ` 


Circle 124 on Inquiry Card (RESELLERS: 125). 


The world hosts with Hiway 


For high performance web hosting, more people 
turn to Hiway than anyone else. 


Serving more than 30,000 web sites for customers in over 80 a 
countries, Hiway is the worldwide leader in web hosting. With frere" c 
so many choices, why does everyone pick Hiway? 


ѓ 40 terrabyte tape archive system 
/ 24 x 7 multilingual support 
" Accounts set up within а few hours 
* Domains registered within 24 hours 
/ 30 day money back guarantee 
' Serving over 30,000 domains 


^ 3 13 lines to diverse backbones 
~ Silicon Graphic WebFORCE Servers 
° Industrial-strength Cisco routers 
/ 99.5% uptime—quaranteed! 
‘Uninterruptible power 
24 x 7 network operation center 


Reseller Opportunities Available 


ra QD У 


(561) 989-8574 THE WORLDWIDE LEADER IN WEB HOSTING — 


Circle 170 on Inquiry Card 
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THE BUYER'S MARI 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MARTisaunique typewritten copy. 2"x1 1/16" ad approximately 2 months prior to issue RATES (January 1997) 
classified section organized by can include headline (23 characters date. For example: November issue 26 611 12 
pronus category to help readers maximum), descriptive text (300 closes on September 15. Send your T WE = TD 
te suppliers. Ads may have inquiry characters is the maximum recom- P and payment to: очул 2 5 de < hs вво 
numbers to aid readers requesting merided) plus company name, BUYER'S MART, BYTE P 3 леш " n 820 
information from advertisers. address, telephone and faxnumber. Magazine, 1 Phoenix Mill Lane, Eaque | 
AD FORMAT: Each ad will be 2"x2 5/4" ad has more space for Peterborough, NH 03458. For more . Тай — $1640 $1,580 $1,380 
designed and typeset byBYTE.Do descriptive text (850 charactersis | information please call MarkStonein 2%247 2ads/ssue " . 11320 
МОТ send logos or camera-ready е тахітит recommended). BYTE sales at 603-024-2533 or 3 ads/issue 1,250 


artwork. Advertisers should furnish 


BARCODE | 


Bar Code Headquarters 
* Complete Bar Code Readers from $299 
* Portable Bar Code Readers from $759 
• Laser Gun Readers from $549 
* Cordless Scanners from $595 
* Two way RF Terminal - $1095 
* Bar Code Labeling Software for 

Windows - $295 DOS Version - $279 
* Bar Code Fonts for Windows/Mac - $199 
* Direct from Manufacturer 


Worthington Data Solutions 


800-345-4220 
Phone: 408-458-9938 • Fax: 408-458-9964 
In UK call 0800 293 213 
In France call 0800 90 65 47 
in Germany call 0130 8150 84 
Rest of Europe call 353 1 6614 566 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. Complete 
package with schematics, simulation, autorouter, and 
layout for 2-layer circuit boards, $549. Enhanced 
version with autoplacement, more symbol libraries, 


and up to 16 layers, $999. CAM file outputs. 
Mental Automation, Inc. 
5415 136th Place, 5Е-ВаПеуие WA 88006 


(425) 641-2141 FAX (425) 649-0767 
http:/Avww.mentala.com/ 


inquiry 381. 


CAD/CAM 


CONTOURING MOTION CONTROL 
FROM A PRINTER PORT! 
indexer LPT™ software $249 


VERSION 3 VISA/MC 
* Controls up to six step motors simuttaneously. 
* Linear and Circular interpolation. 
* New features 10 accommodate machine control. 
• Easy-to-use devico driver. Super Manual. 
• CAD-CAM interface қама, 


юп, 1422 Arnold Ava. 
Ability Systems ños, PA 19001 C19) 657-435 
http'/www.abilitysystems.com FAX: (215) 657-7815 


Inquiry 382. 


TG-CAD Professional v.6.0 


CAD Solutions Software 


A 16 & 32 bit C/C++ Windows 95, Win NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM software 


kits. Free Demo and Technica! Paper. 

Call 800-635-7760 or Fax 972-423-7288 or 
http-//www.disksoft.com or E-mail 
disksoft@ix.netcom.com or BBS 972-881-9322 
Disk Software, inc. 109 S. Murphy Ad., Pano, TX USA 75094 


Inquiry 383. 


1 
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DEADLINE: Ad copy is due FAX: 603-924-2683. 


PROM _____| 


CD-R Media $3.99 | 


Recorders, DVD, Towers 


303-384-3922 FAX 303-384-3926 
http:/Avww.cdrominc.com 


Inquiry 384. 


CD-ROMS 


Bo ror ns cre Collection 
“wwe. 


00 
amas ie advanced aspects of web design cud Video! А and 


u and Fie Shan File P Stanno io for DOS W WiN, МАС, 05/2 and NT under UNUK 
MOO-TIF for LINUX - 100% Motil Compatible GUI - for LINUX . P x 


over 8500 Mes and more than 620 packed megabytes of 
ее MEX par] Ноты (КӨТЕН WE foo CA ACH 
Phone Orders 1-800-800-5613 Ws accep! 
Fax Orders: + 1-520-526-9573 MC, VISA 4 AMEX 
Intl Phone. «1-520-526-9565 
Web Orders: www.infomagic.com E-mail: ordors@intomagic.com 


InfoMagic 11950 м. Hwy 09, Fingstatt, AZ 88001 
Inquiry 385. 


| COMPUTER TELEPHONEY 


IT'S HERE! Commerical 
Long Distance Telephone Calling 
Over The Internet. 


Transparent to the callers. Internet gateways 
make you the long distance phone company. 
Break through technology. Cail for more Information 
& schedule times for free seminars 


www.Itminc.com Fax 714-449-8700 


Inquiry 386. 


DATA RECOVERY 
We Can Save It! 


All Platforms - All Storage Devices 
Proprietary techniques so advanced we 


rescue data others simply abandon. 


DRIVESAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 387. 


воз о ос «COLOR - Add 5100 •оососесе 


DATA RECOVERY 


The Leader in Data Recovery 
€ Experilse In virtually every operating system 
& media storage device. 


€ Emergency services with calls answered 
24 hours à day. Call for a FREE consultation! 


ONTRACK DATA RECOVERY 
Mpls e LA e DC e London * Tokyo e Stuttgart 
1-800-872-2599 е wrww.ontrack.com 


Inquiry 388. 


Don't pay — Dollars! Download our 
DO-IT-YOURSELF 
Data Recovery Software 


TIRAMISU. 
We support DOS. WINDOWS, NOVELL and NTFS file systems 
httpJ/Awww.recovery.de 
Email: data. recovery @ compuserve.com 
The Virtual Data Recovery Company 


Inquiry 389. 


Data Recovery Service 
From one 0! Europe's largest disk drive manufacturers 
e 24 hour, 7 day hotline 
e Data promptly restored and returned 


e SSA capability 
e No fix, no fee 


Call now: +44(0)1705 443283 or (0)374 136170 
On-line Information: www.xyratex.com 


Xyratex 


Inquiry 390. 
DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 
Tape: 4MM, QIC, 8мм, DLT, 9-trk, 3480/90/90E 


| Disk: 3", 317, 5'4”, 8" CD-ROM 


1-800-357-6250 


Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 — salesGshaffstall.com 
Since 1973 http-//www.shatfstall.com 


EDUCATION 


EARN B.S. AND M.S. IN COMPUTER SCIENCE 
THROUGH DISTANCE EDUCATION 
* Object oriented B.S. program 
* New courses in Java, Networking, HTML, MIS 
s Approved by more than 275 companies 
s Follows ACM/IEEE guldelines 


Free catalog 1-800-767-AICS or 
http:/www.alcs.edu. 


Accredited: Word Association of Universities & Colleges 


| 
IHE BUYER'S MART | ADIRECTORY or PRODUCTS AND SERVICES 


HARDWARE 


HEWLETT-PACKARD 
Buy — Sell – Trade 
LaserJet ColorPro DeskJet 
DraftPro RuggedWriter DrattMaster 
Electrostatic Plotters DesignJet 
We specialize in Demo & Refurbished Equipment 
HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mall : sales@dasher.com 


Inquiry 397. 


INTERNET PRESENCE 


Virtual Web Hosting « Зла Connections! 


www ТОШ Name. 


$19.97/mo. 


(800) 808-9241 / FREE "web" Page 


http//PICK.NET RESELLERS Welcome 
Inquiry 392. 
PROGRAMMERS’ TOOLS 


EASIER! HIGHER QUALITY! FASTER! LOWER COSTI 
Tonls For VB & Access™ Developers 

° Impress your clients with the unique visual cues and 
enhanced navigation and input interfaces of our Sense!” 
custom controls! Be more productive than ever with the 
Sense graphical design toot! 
* With VBRender™ and OBRender™, you have a 
point-and-click interface for designing, developing, 
managing, sharing and reusing source code and schema 
efficiently and safely! You've never been more productive! 
• Let Serve™ turn an Access file server database into a 
scalable, distributed client/server system without the 
expense and hassle of real — Best of all, the end 
result is still based on VB / Access 
* With Inform" it will be easy and inexpensive for your 
Clients to train and support their workers! Inform is an 
easy-to-use, multi-media, interactive EPSS supplement to 
or replacement for traditional Help. 
* Bring it all together with Profit’! Estimate, miy 
design, model, develop, test, document, account for, 
manage and report on a development project with ease. 


Aut Pnanucrs Unoer $501 VoLuwE Discounts AvAILABLE! 
Sounce Cope АМАЦАВЕ! 
KinetiSys 
(800) 799-7115 (847) 835-7115 
www.kspol.com sales@kspol.com 


Inquiry 393. 


High-Speed xBASE Engine... 


For C, C++, VB, Delphi and Java programmers. Get 
multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows, UNIX, Mac and OS/2! Includes unlimited 
client/server, ActiveX controls & visual report writer! 


FREE 30 day test drive! 
Call Sequiter Software Inc. for details 


or visit us on the web al www.sequiler.com 
Phone 403 437-2410 FAX 403 436-2999 


Inquiry 394. 


YEAR 2000 


Worried about dates? ZCOBOL will help. 
ZCOBOL analyzes COBOL programs. 
Includes many handy utilities with 

source code in Assembly Language. 


Set of Disks $25 Printed Manual $10 


ZIPFAST Box 12238, Lexington KY 40581-2238 
HTTPZ/WWW.INDEX.MIS.NET/ZIPFAST 
email zipfast@mis.net 


Inquiry 395. 


SECURITY 


THE ULTIMATE SOFTWARE SECURITY 

6 STOPCOPY family - UNCOPIABLE copy protection 

© STOPVIEW software encryption 

@ NETLIMIT network license metering 

€ DOS, Windows (3.X, 95, NT), Mac, OS/2, support 

@ Machina Tie, Internet Protection, CD-ROM Protection, 
Serialization, Date & Execution Limilation, Registration, 
Remote Authentication, Concurrent User Limitation 

© Our products destroy ALL of our competition 


ВВ! Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
BOD/TRY-ABBI • 800/879-2224 • 301/871-1094 = FAX: 301/460-7545 
E-mail: bhi@bbics.cam • Web: http://www.bblcs.com 


Inquiry 396. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Software Protection with NO hardware lock and NO disk key" 
CrypKey is software сору protection that Is: 
* completaly secure from any disk copy program 
* perfect for CD-ROM or INTERMET distribution! 
* cost effective, user friendly, and 100% guaranteed 
to satisfy! 
CrypKey can increase yaur software sales: 
e upsell options and levels of your Software 
• jease or demo your software by runs or time 
• anabis or upgrada your customers Instantly 
by phona, faz or E-malll 
Hew! unique Аеаду-То-Тгу feature upon install allows 1 trial 
period only per customer. New! unique Add-On feature - 
add more options, levels, runs or time 10 existing licenses. 
Mew! CrypKey Insiant-protects in jus! 5 minutas with no 
source собе changes. 
CrypKey is completely compatible with MS-DOS, MS- 
Windows 3.x, Win32s, Win95, Win958/FAT-32, Win МТ, and 
manages network licenses on al! Novell and Microsoft oper- 
ating system based networks. 
CrypKey Instant is Ready-To-Try. 
FREE for 30 days on our web site: 
http://www.kenonic.com/crypkey. htm 
Kenonic Controls Ltd. Calgary, Canada 
(403) 258-6200 • fax: |403) 258-6201 


INTERNET: crypkey@kenonic.com 
Inquiry 397. 


KEY-LOK II™ SECURITY 
Software Piracy Prevention — Survival 14 years proves 
effectiveness. Active algorithm, programmable memory, 
counters, date control, remote update. No ID on device. 

Low pricing (e.g. $16.50 anch for 5). 
No startup costs. 

Also, ACCESS CONTROL systems and disk drive/system LOCKS 
MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO 80122 
http://www.keylok.com 


1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 
Inquiry 398. 


VT Protect 


SECURE PRODUCT DISTRIBUTION 
OVER THE WEB! 

VT Protect is a secura reliable software solution for 
protecting your products from piracy. 
It can be easily embedded within your product to provide 
various levels of controlled use. 
You сап now oler tima-limited full evaluations ar damos of 
your product over tha web. When your customer decides іо 
buy, you generale a password and the sale is complete! 


Provides ІШІ product and sub-product licensing. 


Administer multiple products, not one at a time, using just 
ONE tool for all Windows and UNIX platlorms. 


VT Protect is a fraction of the cost of other Hardware 
licensing solutions. 


Buy VT Protect and make sure that all copies 
of your software are purchased coples! 


visit us on the web at; 
WWW.VIATECH-INC.COM 
Viatach, Inc. 
(508) 647-0464 / (838) VIATEC-3 


Inquiry 399. 


SIMULATION SOFTWARE 
Analog/Digital Simulation!! 


* Windows, NT, DOS * Model Libraries, RF, Power 

* Power Mac, Macintosh * More Than 5000 parta 

» isSmced Real Time SPICE >» Waveform Analysis 

е Mixed Mode Simulation | * Full SPICE programs 

* Schematic Еп al $95. Complete 

» New AHDL Modeling КИ! systems, 5595-52595 
P.O. Box 710 San Pedro, СА 90733-0710 % tu 
(310)833-0710, FAX (310)833-9658 і n SO 
Call for your Free Demo and Information kit. 


Inquiry 400. 


SOFTWARE PACKAGING 


MANUALS ON DEMAND 


600 dpi in 4 days — As low as 2¢/page 
BUY JUST WHAT YOU NEED - CONSERVE CASH 


ee «FREE CATALOG» •• 
Software boxes Laser labels 152 Mailers 
Everything you need to sell your software 


Hice & Associates 
8586 Monticello Dr., West Chester, ОН 45069 
Phone/Fax: 513-779-7977 


Inquiry 401. 


SOFTWARE/TRANSLATORS 


Word Translator for Windows 
* Hot-key translation of words & phroses from within 
жеше ae a a cat 
«Huge languages including est 
European, Scondinovion, Latin Americon & Slavic; 
• User-defined dictionary - add your awn entries; 
» Prices start nt oaly 5980 ~ cal, [ax or email for details! 
CREATIVE TECHNOLOGY {ttscles@net-shopper co.uk) 
Europe: Tel 4441889 567160 © Fux +44 1889 563548 
US: Tel 3033228716 © Fax 3033681571 
http: / /www.nekshopoer.co.uk software /bm / trans /andex hira 


Inquiry 402. 


STOCK CONTROL 


Stock Control Software 


STOCKIT PROFESSIONAL provides comprehensive 
capability and fentures. Includes Full Financial Information, 
Assigns Stock to Production, Provides Stores Picking Lists, 

Bin Locations, Trial Kitting, Minimum Pack Quantities, 

Sub Assemblies, allows Scheduled and Random Orders, 
Nested Products, and Automatic Re-ordering. 
Low Cost — High Performance. Price Only $630 


Runs on Low Cost 386sx 4MB PC 
Number One Systems 
TeVFax (408) 395-0249 
Download demo from hitp-//www.numberone.com 


Inquiry 403. 


YOUR AD HERE 


ADD 
COLOR IMPACT 
TO YOUR AD 


The Buyer's Mart 


For rates and details to 


start or upgrade your 
advertising 
Call Mark Stone today at 
603-924-2533 
Fax: 603-924-2683 
stonemQmcgraw-hill.com 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card 
by mail or fax! Let them know you saw it in BYTE! 
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91-92 — ACISYSTEMS 133 

90 AMERICAN ADVANTECH 132 

110 AMERICAN ADVANTECH 133 

111 AMERICAN ADVANTECH 133 

ы AMERICAN POWER 18A-R 
CONVERSION 

126 AMERICAN POWER 17 
CONVERSION 

° AMERICAN POWER 48А-В 
CONVERSION 

127 AMERICAN POWER 49 
CONVERSION 

114-115 APPRO INTERNATIONAL INC 134 

153 ARTECON 50 

170-171 ARTMEDIA 74 

101-102 BRICK WALL DIV., 137 
PRICE WHEELER CORP 

? BYTE BACKISSUES 123 

: BYTE CARD DECK 920 

E BYTEONCD ROM 98 

А BYTEREPRINTS 92 

^ BYTE SUB MESSAGE 121 

163-164 CMD TECHNOLOGY 38 

ы COMPAQ 20-21 

128 COMPUTER DISCOUNT 28-29 
WAREHOUSE 

° COMPUTER 108A-B 
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У COMPUTER 109 
PROFESSIONALS BK CL 

129 COMTROL CORP 76 

103 CONTECMICROELECTRONICS 132 

130 COREL 42 

180 CORPORATE SYSTEMS 126 
CENTER/CSC 

381-352 CUBIX CORP 821 

131-132 CYBEX COMPUTER 55 
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5 DELL COMPUTER CORP СУШ 
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151 DISTINCT CORP 16 

152 DISTINCT CORP 16 

353-354 DISTRIBUTEDPROCESSING 926 


TECH 


PHONE NO. 


800-983-1177 
800-800-6889 
800-800-6889 
800-600-6889 
401-788-2707 


888-289-APCC 
ext 8199 


401-788-2797 


888-289-APCC 
exi 8224 


800-927-5464 
800-USA АКТЕ 


+888-2-778-5850 


800-528-0313 


603-924-9281 
603-924-2686 
800-924-8821 
603-924-2525 


714-454-0800 
800-345-1516 
800-050-4239 


614-759-3749" 


814-759-3868 


800-926-6876 
800-888-8884 


813-728-0828 
елі 3080 


408-743-8732 


800-953-0140 
205-430-4000 


800-348-8348 
600-247-2057 
800-847-4108 
800-247-4817 
800-579-0342 


800-759-1170 


888-738-3355 


408-386-8933 
408-386-8933 
407-830-5522 
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133 FAIRCOM CORP 76 
181 FOREFRONT DIRECTINC 127 
167 FORTRES GRAND CORP 73 


G 


158 GLOBETROTTER SOFTWAREINC 71 


182-183 GRANITE DIGITAL 130 
149-150 GRIFFIN TECHNOLOGIES 80 
120-121 HIWAY TECHNOLOGIES 137 
• (ем 11 
9394  ICPACQUIRE 133 
134-135 INTERGRAPHCOMPUTER 40-41 
SYSTEMS 
104 ЮТЕСН 132 
* ту 124 
100 IKMICROSYSTEMS 135 
. KILA 132 
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356 MICRO 2000 92B-92C 
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186-187 NEWVOICE 130 
363 МТ 80NA7 
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: OSBORNE MCGRAW-HILL $1 


PHONE NO. 


573-445-6833 
800-475-5831 
800-331-0372 


408-370-2800 
510-471-8442 
800-986-6578 


800-339-HWAY 


B00-500-4 138 
800-254-5325 


216-439-4081 
800-632-7948 


510-236-1151 


303-444-7737 
303-444-7737 
303-444-7737 
800-337-7039 


*886-2-755-0368 


802-925-8271 


818-547-0397” 
303-320-1628 


800-987-5867 
800-362-7308 


425-453-2345 
508-746-7341 


%886-3-328-9000 


800-699-MOXA 


800-433-3488 
800-984-9800 
800-486-2883 
908-884-1300 
800-220-NSTL 
800-724-3511 


800-822-8158 
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р 

159-160 PHILIPS BUSINESS 12 
ELECTRONICS 

137-138 PKWAREINC 118 

177 POLYWELL SYSTEMS 131 

164-155 POWERQUEST 39 


109 PRECISION GUESSWORKINC 138 


0 


139 QNXSOFTWARESYSTEMSLTD 25 


° QUANTUM CORP 8-9 
140-141 QUATECHINC 77 
142 RAINBOW TECHNOLOGIES 5 
184-185 RARITAN СОМРІЛЕКІМС 128 


175-178 REALTEK SEMICONDUCTOR 7 


СОКР 
113 RECORTECINC 134 
384 RICOH CORP BONA 5 
178-178 ROSE ELECTRONICS 128 
Š 
143 SAMSUNG 27 
357 SCEPTRETECHNOLOGIES g2 
118-117 SLIGERDESIGNS 134 
144 STATSOFT 89 
T 
174 TROWEPRICE 120 
118-118 TECHNOLAND 134 
99 TERNINC 136 


112 TRHMAPINTERNATIONALINC 134 


V 


122-123 VALUEWEB 137 

188-189 YCOMMUNICATIONS 128 

106 VIDEXINC 133 

145-146 VIEWSONIC 83 

96 VITEC 135 

149-150 WIBU SYSTEMS AG 80 

362 WINBOOK COMPUTER 7 
CORP 

124-125 WORLDWIDE INTERNET 137 
PUBLISHING 

98 Z-WORLD ENGINEERING 136 


PHONE NO. 


800-835-3506 


414-364-8699 
800-300-7659 
800-370-2568 
500-887-8570 


800-678-0586 
en 1048 


800-824-5545 
ext 131 


800-553-1170 


800-852-8569 


800-ЕС-8090 
ext 71 


%888-35-780211 


888-КЕСОНТЕС 


800-544-8246 
800-333-8343 


800-788-2878 
702-356-5595 
918-749-1119 


800-541-8466 
800-282-4500 
916-758-0180 
510-447-2030 


888-846-7756 
600-648-8266 
541-758-0521 


800-888-8583 
АЗЕМТ1377 


+33 148730800" 


800-986-8578 
800-468-07 12 


800-785-8170 


918-757-3737 


NORTH PACIFIC 


AK, Northern CA, HI, ID, MT, OR, 
Silicon Valley, WA, WY, 
Western Canada 

Lisa Farrell 415-513-6862 
ifarrell@mecgraw-hill.com 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: 415-513-6867 


AZ, Southern CA, CO, NM, NV, UT 
Beth Dudas 714-443-9314 
bdudas@mcgraw-hill.com 
Geanette Perez 
gperez@mcgraw-hill.com 

The McGraw-Hill Companies 

635 Camino de los Mares, Suite 212 
San Clemente, CA 92672 

FAX: 714-443-9602 


‘MID WEST-SOUTHEAST 
. NEW MEDIA/ONLINE PRODUCTS 


FL, GA, IA, IL, IN, KS, KY, MI, MN, MO, 
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We look at Gateway’s newest desktop-replacement notebook, new digital 
paint brushes from Painter, and an 800-MHz-ready Alpha workstation. 


PREVIEW] 


Gateway 2000 

Sioux City, SD 
800-846-2000 
605-232-2000 
http://www.gateway.com 


Solo 9100 
34799-95999 


Enter 979 
on Inquiry Card. 


One Laptop, with the Works 


е ateway is touting the Solo 9100 as a desktop replacement, 


and with 4 MB of EDO video memory, two USB ports, | 


NTSC/PAL video input and output, a fast IR port, and up to 192 
MB of EDO RAM, this system has more features than many desk- 
top systems. A 13.3-inch XGA TFT display and a weight of 8.6 
pounds make this laptop system too cumbersome for use in an 
economy-class airplane seat, but it's ideal for taking multimedia 
demonstrations on the road. 

The unit measures 12.3 by 9.6 by 2.2 inches. It includes an axter- 
nal VGA port, a serial port, a parallel port, a PS/2 port, two deep- 
socketed CardBus slots, a joystick/ MIDI port, and a 240-pin PCI 
connector for docking with the Gateway Solo station or minidock- 
ing station. The lithium-ion battery gives up to 5 hours of battery 
life; actual time will vary with use. It has a full-size B8-key Windows 
85 keyboard, which has a very slight throw butis easy to use, even 
for touch-typists. It also has some new design enhancements for 
durable use and added functionality. The doorthat covers the par- 
allel port, serial port, and PCI docking connectorlocks down when 
open to prevent breakage. Also, rather than force users to choose 


between a CD-ROM drive or a disk drive, the 9100's drives are 


stacked in a single, removable, modular unit. The system comes 
with either a 150- or 166-MHz Pentium with MMX, a 256-KB 
pipelined burst cache, integrated 16-bit stereo Sound Blaster 


Pro-compatible Altec Lansing dynamic-equalization speakers, ` 


and the Intel 430TX chip set. The 910015, with a 2-GB hard drive 
and 24 MB of SDRAM, costs $4799; the 9100XL, with a 3-GB 
hard drive and 64 MB of SDRAM, costs $5999. — Jason Krause 
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Security for 
the Small Office 


REDCREEK'S RAVLIN LINE OF STAND- 
alone security products provide 
standards-based encryption and 
authentication for mobile employ- 
ees and small offices. The Ravlin 4 
($1300) unit has an encryption 
throughput of 4 Mbpsand creates 
VPNs over private and public net- 
worksthrough DES encryption. The 
Ravlin 10 ($3500) also uses DES 
with two 10Base-T Ethernet ports 
for secure network connections. 
The Ravlin Remote Access is a ver- 
sion of the Ravlin 10 with the same 
standard features, but with soft- 
ware that lets remote users log in 
securely. All three products are 
designed for Windows 95 and NT 
installation. 

Contact: RedCreek 
Communications, 

Newark, CA, 510-745-3900; 
http:llwww.redcreek.com. 
Enter 980 on Inquiry Card. 


Storage | 


RAID for the Small 
Office or Home 


RAIDPuus (%179-%499) is A SCSI 
host bus-adapter card for small 
office and home environments. 
RAIDPlus can support up to eight 
drives per adapter for mirroring 
and/or striping capabilities, RAID- 
Plus is designed for users who 
want the performance gains that 
are associated with RAID hardware 
(mainly for graphics or CAD appli- 
cations) or for small offices that 
need reliable backup, which is still 
typically a high-end solution with 
hardware of this kind. 


Contact: Mylex Corp., 
Fremont, CA, 510-796-6100; 
bttp:llwww.mylex.com. 
Enter 983 on Inquiry Card. 


Faster Access to Data 


THE SIDEWINDER 50 ($4000) is А HIGH- 
end tape backup for midrange 
servers using Sony's new Advanced 
Intelligent Tape standard, which 
supports memory chips embedded 
in storage cassettes. With a 16-Kb 
programmable memory chip built 


into the data cartridge, the Side- 
winder 50 speeds up file access by 
storing reference information on 
the chip that is normally stored on 
tape, reducing seek time. The Side- 
winder 50 has aself-cleaning head, 
Advanced Metal Evaporated me- 
dium, and a capacity of 50 GB with 
data compression or 25 GB native. 
Contact: Seagate Technology, 
Scotts Valley, CA 
408-438-6550; 
bttp:llwww.seagate.com. 

Enter 984 on Inquiry Card. 


у Printers 


Create Bigger, 
Bolder Prints 


DIGITAL PHOTOGRAPHERS AND GRAPHIC 
artists can produce full-bleed color 
printsand presentation materialat 
1440 dpi with the Epson Stylus 
Color 3000 ($1995). The printer can 
handle paper ranging from 4 by 4 
inchesto 17 by22 inchesand hasa 
built-in tractor feed and banner 
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What's New 


Hardware 


paper holder. It uses Epson's Micro 
Piezo technology, which accurately 
and consistently places dots on the 
page with electromechanical pres- 
sure. This process is less heat-inten- 
sive than previous technologies, let- 
ting the Stylus Color 3000 use 
faster-drying ink. 

Contact: Epson America, 
Torrance, CA, 800-463-7766; 
http://www.epson.com. 

Enter 985 on Inquiry Card. 


dinem · Digital- 
Camera Printing 


YOU CAN PRINT COLOR PHOTOS DIRECTLY 
from digital cameras with the RXP- 
10 digital color printer ($499) with- 
out processing photos on a PC. The 
printer has controls for sharpness 
and softness, allowing you limited 
control over photo quality. This 
eliminates some of the need to use 
PC-based photo-imaging software 
for editing and tweaking before 
printing. Cameras can access the 
unit through a serial cable, and it 
prints directly from a digital cam- 
era as well as from Windows or a 
Mac. The RXP-10 prints at 640- by 
480-dpi resolution with a digital- 
camera input or 700- by 480-dpi 
resolution with a PC connection. 
Contact: Ricob, 

Sparks, NV, 

800-225-1899; 
http://www.ricohcpg.com. 
Enter 986 on Inquiry Card. 


| Networking 


Easy Internet Access 


THE Matrox iSwrrcH ($999) HAS EIGHT 
switched 10Base-T Ethernet ports, 
two enhanced serial ports for mo- 
dem connections, and wire switch- 
ing for instant Internet access for 
small office environments. The 
iSwitch supports any type of mo- 
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dem, including 56 Kbps and ISDN. 
With two serial ports and eight 
Ethernet ports, you can significantly 
reduce charges to ISP accounts, as 
well as build a small, high-speed 
LAN. The iSwitch protects against 
outside hackers mapping your IP 
addresses and comes with firewall 
protection. 

Contact: Matrox, 

Dorval, Quebec, Canada, 
800-837-36110r 
514-969-6080; 
bttp://www.matrox.com. 

Enter 987 on Inquiry Card. 


Scanners 


A Smaller Desktop 
Color Scanner 


THE VISIONEER РАРЕЯРОВТ STROBE (WIN- 
dows, $299; Mac, $329) is an 
update of the PaperPort desktop 
scanner, with a new imaging tech- 
nology and color scanning. The 
Strobe measures 11 by 2 by 2.5 
inches. Itscans photos and color or 
black-and-white documents or 
business cards, which you can save 
in various formats. With the bun- 
dled TextBridge and PaperPort 
Links software, you can drag and 
drop documents or photos into 
Windows applications. 

Contact: Visioneer, 

Fremont, CA, 

510-608-0300; 
http://www.visioneer.com. 
Enter 994 on Inquiry Card. 


Walking and Talking 
with Your Computer 


THE INTERACTIVE SOLUTIONS MENTIS 
($3699) computer measures 5% by 
7% by T'^inches.Itfeaturesa75- to 


166-MHz Pentium processor, a 2.5- 
GB IDE hard drive, a removable 6x 
CD-ROM drive, a Sound Blaster Pro 
audio card, and an MPEG decoder 
card. You can wear it on the hip with 
an LCD mounted waisthigh or with 
an optional head-mounted moni- 
tor. The manufacturer claims the 
lithium-ion battery lasts 6 to 8 
hours. You can use a keyboard, but 
it is optimized for voice-recogni- 
tion applications. The programs this 
product runs are interactive tuto- 
rialsand diagnostic programs called 
Real-Time Mentoring, designed for 
technicians to take into the field 
and use to make repairs. 

Contact: Interactive Solutions, 
Sarasota, FL, 

888-463-0474 or 
941-753-5000; 
bttp:llwww.info-isi.com. 

Enter 991 on Inquiry Card. 


Beat PC Obsolescence 


THe Nexar XPA (starts АТ $1100), or 
Cross Processor Architecture, is a 
family of mini-tower PCs that fea- 


ture an easily removable and up- 
gradable motherboard for simpli- 
fied processor changeovers. The 
mini-tower chassis is designed for 
easy access, with a motherboard 
that slides out. The Nexar mother- 
board is modular, with the proces- 
sor, chip set, and memory sockets 
onone half and I/O controller inter- 
nals and expansion slots, which are 
not as susceptible to obsolescence 
as processors, on the other half. To 
upgrade, simply slide out the old 
motherboard and snap a new one 
in. Nexar has Pentium, Pentium Pro, 
dual Pentium Pro, and Pentium ll 
boards available. 

Contact: Nexar Technologies, 
Westborough, MA, 
888-639-2772 or 
508-836-8700; 
http://www.nexarpc.com. 
Enter 993 on Inquiry Card. 


Are You Ready 
for 800 MHz? 


THE RUFFIAN IS ENGINEERED FOR POWER- 
hungry users. It is optimized for 
3-D animation and CAD programs. 
It has plenty of room on the 
motherboard for new add-in cards. 
It features six PCI slots, on-board 
Ultra Wide SCSI, and 10-/100- 
Mbps Ethernet. The Ruffian RPX 
Workstation/Server ($5995) sup- 
ports Alpha processors at speeds 
of up to 600 MHz currently, and 
future CPUs up to 800 MHz. The 
Ruffian runs Windows NT and has 
128-bit memory access, 64 MB of 
memory, and six DIMM sockets, for 
up to 768 MB of memory boost. 
Contact: DeskStation 
Technology, 

Lenexa, KS, 

800-793-3375 or 
913-599-1900; 
bttp://www.deskstation.com. 
Enter 992 on Inquiry Card. 


High-Performance 
Graphics 


THE Вемоштон 3D ($349 то $449) 15 
a graphics card with a new acceler- 
ator chip. It supports advanced 
OpenGL and Direct3D features. An 
8-KB on-chip texture cache allows 
for faster rendering, and an exter- 
nally mounted 220-MHz DAC pro- 
vides cleaner video signals to the 
monitor. A floating-point setup 
engine coupled with a 128-bit 3-D 
drawing engine provides enhanced 
graphics performance. 

Contact: Number Nine Visual 
Technology, 

Lexington, MA, 
617-674-0009; 
bttp://www.nine.com. 

Enter 990 on Inquiry Card. 


Peripherals 


24x CD-ROM Drive 


THE NEW Panasonic CD-ROM DRIVES 
offer a transfer rate of 24x ina 
standard-size 54-inch unit that fits 


in a PC drive bay. The drives range 
in price from $199 to $209 and 
offer a seek time of 85 ms. At a 
speed of 24x, the transfer rate 
equals 4104 KBps. The drives fea- 
ture CD audio output through a 
headphone jack and power-save 
features for controlled power con- 


sumption. CD-ROM, CD-Audio, 
Photo CD, CD-R, and CD-RW are 
supported, as well as Video CD and 
CD-I. An MPEG board is needed to 
support the last two formats. 
Contact: Panasonic, 

Secaucus, МҮ, 

800-742-8086; 
http://www.panasonic.com. 
Enter 988 on Inquiry Card. 


A Powerful Pen Tablet 


Tue Styustic 1200 ($3300) 15 A sys- 
tem їп a pen tablet. It comes with а 
120-MHz Pentium processor and 
has a 1.4-GB hard drive, a USB, and 
a 128-bit video controller built into 
a pen tablet. With 16 MB of EDO 
RAM, expandable to 48 MB, the 
Stylistic 1200 is a portable system 
in a hand-held unit without cum- 


bersome keyboards or input devices. 
It runs Windows NT, Windows 95, 
or Windows 3.11, and is ready for PC 
Card add-in WAN radio devices, 
enabling you to work remotely. 
Contact: Fujitsu Personal 
Systems, 

Santa Clara, CA, 
800-831-3183; 
http://www.fpsi.fujitsu.com. 
Enter 989 on Inquiry Card. 
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Digital Camera 


The New Storage 
Medium: Floppy Disks 


WHILE THE DEBATE RAGES OVER THE BEST 
digital-camera storage medium, 
Sony turns toan old friend, the 3'4- 
inch 2HD floppy drive. The Mavica 
($400-$700) stores images on disks 
in JPEG format and formats disks in 
DOS, making them operable with 
Windows or Mac applications. The 
camera uses rechargeable lithium- 
ion batteries, and the LCD screen 
tells you how much battery life is 
leftin minutes. Disks store 40 images 
in standard mode and 20 at high 
resolution. It has a 2.5-inch LCD with 
a 30-fps video display and built-in 
flash. The camera hasa photo-edit- 
ing application. There аге two mod- 
els. The higher-end model hasa 10- 
to-1 zoom lens. 

Contact: Sony Electronics, 

Park Ridge, NJ, 

201-930-1000; 
http://www.sony.com/mavica. 
Enter 981 on Inquiry Card. 


Camera, Audio 
Recorder, and 
Messaging Center 


THE Соогрих 300 ($699) is A NEW HYBRID 
camera, audio recorder, and message- 
pad product that Nikon is calling a 
personal imaging assistant. The cam- 
era hasan output resolution of 640 
by 480 pixels, allows continuous 
shooting at 1 fps, and stores photos 
as standard JPEG images. The unit 
includes4 MB of internal flash mem- 
ory, which can store 132 images in 
standard mode or 66 at high resolu- 
tion, or 17 minutes of audio in the 
ADPCM format. The built-in touch- 
screen/2.5-inch color LCD allows you 
to review images instantly without 
having to upload them to a PC, as well 
as write messages with a stylus. You 
can store these messages separately 
fromthe photos or merge them into 
a photo for documentation. 
Contact: Nikon, 

Melville, NY, 

800-526-4566; 
bttp:llwww.nikonusa.com. 
Enter 982 on Inquiry Card. 


Software 


SOFTWARE 
Video 


The Future 
of Videoconferencing 


White PiNE's MEETINGPoINT ($1995- 
$10,000) conference-server soft- 
ware supports the International 
Telecommunications Union's H.323 
standard for conferencing over 
packet networks. MeetingPoint 
makes true group conferencing and 
multipoint collaboration manage- 
able. Any standards-based client, 
such as Microsoft's NetMeeting, 
Intel's Internet Videophone, or 
White Pines’ CU-SeeMe, can par- 
ticipate in full multipoint group 
conferences. Users can participate 
in conferences regardless of the 
hardware and software that they 
use. With MeetingPoint, you can 
control bandwidth usage in group 
conferences, minimizing the im- 
pact on a network with multicast- 
ingandother bandwidth-optimiz- 
ing technologies. 

Contact: White Pine, 

Nashua, NH, 

603-886-9050; 
info@wpine.com; 
http://www.wpine.com. 

Enter 995 on Inquiry Card. 


Build Applications 
for Hand-Held Devices 


WiNDOWS CE AND NEWTON APPLICATION 
developers have a new develop- 
ment platform, Wright Strategies' 
FormLogic 3.0. FormLogic ($195 
per seat) consists of application 
model and management tools de- 
signed to accommodate the lim- 
ited computing power and net- 
working capabilities of Newton OS 
and Windows CE. You use the Form- 
Logic Builder to build applications 
with standard languages such as 
Visual Basic and C++ in a visual 
environment. Developers can cre- 
ate and input images for touch- 
screens on the Newton MessagePad 
130 and 2000 interfaces. Another 
product, the FormLogic Applica- 


What's New 


tion Server ($1000 per port), facil- 
itates the integration of hand-held 
applications with LANs, dial-up 
communications, TCP/IP, and Cel- 
lular Digital Packet Data networks. 
Contact: Wrigbt Strategies, 

La Jolla, CA, 

619-551-6808; 
bttp:llwww.wrighbtstrat.com. 
Enter 999 on Inquiry Card. 


Write and Rewrite 
Application Rules 


Presenter/J ($495), A Pure ЈАМА GUI 
toolkit, and Advisor/J ($6000 per 
developer), а Pure Java rulesengine, 
combine to create an open-com- 
ponent framework for building Java 
applications. Advisor/J is a set of 


Java class libraries that runs on any 
Java virtual machine and Web 
browser that simplifies embedding 
business rules into an applet, client, 
or server application. Developers 
not only add logic and rules to soft- 
ware with this product, but they can 
also rewrite rules without recom- 
piling applications. Presenter/J isa 
GUI builder with a set of interface 
components for Java applications. 
Contact: Neuron Data, 
Mountain View, CA, 
415-528-3450; 
http://www.neurondata.com. 
Enter 998 on Inquiry Card. 


Visual Java for Visual 
Basic Developers 


TWO NEW EDITIONS OF SUPERCEDE, THE 
Java/ActiveX edition ($199) and the 
Database edition ($499), make it 
easier to change applications writ- 
ten in other languages into Java. 
The Java/ActiveX edition allows 
you to develop pure Java applets, 
translate existing Visual Basic proj- 
ects into Java, and also build Win- 
dows-based Internet applications 
thatuse Java and ActiveX controls. 
The new Database edition uses a 
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What's New 


Software 


drag-and- drop interface to imple- 
ment Java Database Connectivity 
for database development. 
Contact: Asymetrix, 

Bellevue, WA, 206-462-0501; 
bttp:lluiww.asymetrix.com. 
Enter 1000 on Inquiry Card. 


Beat the Clock 


Micro Focus's SorrFAcroRY/ 2000 
application suite employs "win- 
dowing," a technique that leaves 
two-digit date fields in place but 
adds logic that allows programs to 


| 


од а 
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Painter 5 (Mac/Win 95) 
$449 


MetaCreations Corp. 
Carpinteria, CA 
800-846-0111 
408-430-4100 

fax: 408-438-9670 
http://www.metacreations.com 


Enter 1019 on 
Inquiry Card. 


New Brushes Make You 


a Better Painter 


ractal Design's Painter has always been a favorite among artists 
for its brushes that closely simulate natural media. Version 5's 
. “new brushes, filters, and other features should broaden its appeal 
` to new audiences without diminishing its status among artists. 
- . One ofthe most appealing additions is "photo brushes" that you 
use to touch up scanned photos. These photo brushes let you elim- 
_ inate scratches orrecolor and tint photos. Painter 5 has other new 
E brushes, too. The cloning brushes до more than stamp outimages ` 
cookie-cutter style; they can also make а photo seem like apaint- 
"та. The layer brushes are akin to painting on glass overlays. And 
the gooey brushes do exactly that-tum images into liquid pools 
' that you can pull, push, and pinch. 
> Some of the cooler and more useful floaters, which are filters th at 
сап dynamically apply special effects to a given layer in yourimage, ` 
- includeliquid metal, which gives the effect of dripping, metallic paint, 
- and glass distortion and kaleidoscope lenses that alter the look ој. 


| the layerundemeath, muchas viewing an image under glass would. я 


- Other additions include an improved interface with tear-off tool 

i palettes, the ability to create eye-catching Internet effects fairly eas- 
Aly, and Kodak's Color Management, for consistency in production. 

. Also worth noting are some excellent masking features and the abil- 
-ity to easily sharé files between Photoshop 4 and Painter (Painter 
- canread and write Photoshop files). Given all these changes, Painter 
5 remains a prime paint tool and has evolved into a program that 
` graphic designers and business users involved with professional 
__ image editing should consider for their software shelf. —Ion Papper 
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differentiate between centuries. 
Windowing minimizes risk by 
reducing the overall effort and 
offers flexible and incremental 
implementation. Owners of COBOL- 
based legacy systems use SoftFac- 
tory/2000 to identify and reinter- 
pret the logic that dictates how 
years are read by a system. For 
$35,000, the Revolve/2000 appli- 
cation assesses and identifies year- 


field problems, and the SmartFind 
module that creates the new logic 
costs 9 cents for each line of code 


written. For large legacy systems, 
this could mean millions of lines of 
code. To conduct system testing, 
the Workbench/2000 costs $5000. 
Contact: Micro Focus, 

Palo Alto, CA, 800-872-6265; 
bttp:llwwmw.microfocus.com. 
Enter 1001 on Inquiry Card. 


Peripherals | 


A Face Your 
Computer Will Love 


Visiontcs’ Facelt PC 3.0 ($99) uses A 
videoconferencing camera that's 
mounted on a Pentium-powered 
PC to control access to your system. 
Facelt PC 3.0 automatically detects 
the presence of a face in video and 
matches it to a database of autho- 
rized users’ faces. Ifsomeone is not 
an authorized user, he or she is de- 
nied access, the software saves a 
thumbnail of the person's face and 
the time they were viewed by the 
camera, and gives them the option 
to leave a standard MIME e-mail 
message with the thumbnail forthe 
system's owner. Authorized faces 
are saved as standard JPEG files. 
Contact: Vistonics Corp., 
Metucben, NJ, 

908-744-1585; 
http:llwww.faceit.com. 

Enter 1002 on Inquiry Card. 


Applications 


Is True 
Interoperability Here? 


Anysort’s ANY97 ($69) PROMISES АМ 
open cross-platform application 
environment for PC users to open 
any Windows application, includ- 
ing Internet, legacy, and PC. This 
application-independent tool sup- 
ports user components installed on 
a system as part of applications 
from Microsoft, Lotus, Corel, and 
other publishers, and activates 
them using a simple Ul. With a sin- 
gle GUI, you can access informa- 
tion from heterogeneous platforms 
and applications. Currently, Any97 
supports only OLEcomponents, but 
it's slated to support ActiveX and 
Java in the future. 

Contact: Anysoft, 

Cambridge, MA, 
617-868-3397; 
bitp:/{www.anysoft.com. 

Enter 1006 on Inquiry Card. 


Automated Internet 
Data Entry 


COLLECT DATA FROM INTERNET OR INTRANET 
resources with Cardiff Software's 
TELEform ($4995). TELEform creates 
HTML forms that can be accessed, 
filled out, and submitted by anyone 
with a Web browser and transmit- 
ted toan Internet server using stan- 


dard protocols such as MAP! and 
POP3. The forms are converted into 
the appropriate database language 
and sent to a database for process- 
ing. TELEform supports HTML 2.0 and 
requires access to a Web server for 
posting forms created with it. 
Contact: Cardiff Software, 

San Marcos, CA, 

760-752-5200; 
http://wiww.cardiffsw.com. 
Enter 996 on Inquiry Card. 


Software 


What's New 


New Work-Flow 
Functionality 


NOVAWER 15 A SUITE OF JAVA-BASED DOC- 
ument management business 
applications that document and 
manage work flow. Two new re- 
leases, NovaWeb/Approve ($750) 
and NovaWeb/View ($50), supple- 


ment this suite. NovaWeb/Approve 
gives employees the ability to 
review and approve documents via 
the workflow. With an open-stan- 
dards approach, it can run through 
any Java-enabled browser; with an 
HTML editor, users can create and 
modify documents. NovaWeb/ 
View isasearch-and-view function 


- Software Update 


Ray Dream Studio release 5, from Fractal Designs, updates the pop- i 
ular 3-D illustration program with new tools for more realistic 3-D ` 
rendering. The application includes new object-creation 100/5; new j 


sion 1 detection and gravity), new rendering effects such as visible 

lights and depth of field, anda new tool for a hand-drawn look called | 
- Natural Media. Ray Dream Studiosupports Apple’ s QuickDraw3D and ` 

Microsoft's Direct3D software and hardware accelerators for better 
_ on-screen previews. You сап export files directly in УМА for on-line - 

presentation. The program supports drawing programs such as Corel- . 

Draw and Adobe Illustrator and lets users трол ҮЙМЕ or r DXF fi le i 

formats from other 3-D design programs. . | mu 
- Contact: MetaCreations, Scotts ие СА, 800-29 7.2665; 


http://www. fractal.com, | 
Enter 1 008 on quin Card. · 


Release of Lotus ce:Mail, the КОШЕГЕ Mein pode indi | 
‘net e-mail integration with support for Internet standards, includ- 
ing POP3, IMAP4, ШАР, and. MIME. The bundled Lotus Mail.4.5is a . 
native. POP3 connector that lets users access. mailboxes from any 
POP3 client, including Web browsers. Release 8 provides an upgrade | 
path and backward compatibility for cc: Mail release б users. .Thisver- 
“sion also includes an enhanced: version of сс:Май for the Web that 
lets users access a LAN. mailbox using a standard browser. This ver- | 
Sion also includes an SMTP/MIME gateway (which was previously | 
sold separately), a new Windows NT router. to support multiple 
‘inbound and outbound. communications sessions, and a NetWare : 
directory-synchronization utility. The estimated retail price is $55 a. 
seat for volume purchases, including сс:Май server, cc: Mail 5МТР, ` 


and cc:Mail Router. 


“Contact: : Lotus DebelipmentC Corp., Cambridge; MA, | Ew 
Ё 617-577-85 00; http: www. Lotus. com. SE 


He 10n a on ШШ с Card. 


| Virus Sean’ 3 0 ($49) promises Іш күші) virus-detection rite ie with : 
a new w Hunter: «пе that can in detect a variety of viruses, including | 


WE Basic. Hunter includes : 3000 new virus detectors and Lagos 
rithms for-the detection of polymorphic viruses. VirusScan Deluxe ` 
3 0($69) includes Quick Backup desktop backup: software and access 
to McAfee’ 5 Internet backup service for data-storage коша | 
supplement to SecureCast, the on-line update service. | is 
| Contact: McAfee, Santa Clara, CA, 408-988-3 832; 


| http: шили. лена, 4 


www.byte.com 


that gives workers access to docu- 
ments without the abilityto anno- 
tate or change text. 

Contact: NovaSoft Systems, 
Burlington, MA, 
617-221-0300; 
http:/{www.novasoft.com. 
Enter 997 on Inquiry Card. 


Sync Up Your 
Network 


SURESYNC ($795 РЕВ SERVER, $69 PER 
user) is synchronization and disas- 
ter-recovery software for manag- 
ing remote PCs on LANsand WANs. 
Itorganizes and managessynchro- 
nization between disparate PCs and 
disparate backup disk drives. With 
SureSync, you can provide rules and 
requirements for synchronizing 
files by selecting unidirectional or 
bidirectional synchronization, as 
well asorganize directories and files 
individually. It supports ОСОМ for 
secure communication and recog- 
nizes when files have been stored 
multiple times. 

Contact: Software Pursuits, 
Alameda, CA, 510-747-6900; 
bttp://www.spursuits.com. 
Enter 1005 on Inquiry Card. 


Build a Bug-Free 
Web Site 


Bic Picture MULTIMEDIA'S MORTAR 2.0 
aims to be an all-encompassing tool 
for Web developers. It integrates 
Java 1.1, Dynamic HTML, and FTP 
and HTTP clients for automating 
changes to a Web site. Also, it has а 
URL-verification tool, for checking 
all external links, and a site mapper 
with graphical notations marking 
any errors within asiteto help elim- 
inate bugs before you go live. The 
program runs on Windows 95 and 
NT. It costs $499. 

Contact: Big Picture 
Multimedia, Calgary, Alberta, 
Canada, 888-424-4742; 
bttp:llwiww.bigpic.com. 

Enter 1003 on Inquiry Card. 


Untangle Your 
Intranet 


INMAGICAND LYCOS'S INTERNET SPIDERING 
technology is the basis for this 
intranet-indexing software. Spiders 
gather and index on-line docu- 
ments, and this Windows NT spider 
($995) automatically builds a cat- 
alog database that personnel can 
search using a standard Web 
browser. The Lycos Intranet Spider 
eliminates trial-and-error search- 
ing by enabling users to preview 


Search for dociments by «content о: date: i 
Any weed et piike | 


(enc wem O. 


multiple search results and has doc- 
ument management control for 
redistributing information in the 
intranet environment. 

Contact: Inmagic, 

Woburn, МА, 617-938-4442; 
bttp://www.inmagic.com. 
Enter 1004 on Inquiry Card. 


Networking | 


Personalized 
Windows NT 


NuView МАМАСЕХ 2.0 ($299) ExrENDS 
Microsoft's Management Console 
for Windows NT with personalized 
remote-control functions. Тһе 
NuView Management Console lets 
managers customize NT and Back- 
Office functions such as database, 
security, and operations manage- 
ment according to their everyday 
needs, There are seven snap-in mod- 
ules, such as a Reboot/Shutdown 
module, which reboots systems 
remotely, and an Event Log module, 
which prioritizes, filters, and con- 
solidates log messages and can 
automate functions on remote sys- 
tems. NuView has SNMP support to 
handle event messages from con- 
soles such as Tivoli TME. 

Contact: NuView, 

Houston, TX, 281-497-0683; 
bttp:l/www.nuview.com. 

Enter 1007 on Inquiry Card. 


SEPTEMBER 1397 BYTE 147 


We test a new 
program that 
wipes ant your 
info-overload 
Соле. 


esieged with mail, fax- 
es, voice mail, e-mail, 
FedEx, UPS, Western 
Union, pages, phone 


calls, and just plain yelling, to- 
day's managers are caught in 
Reuters wire-service report re- 
cently put it, "They believe they 
out high levels of information. 
But this 

of often- | h e 
irrelevant 

and clogs the corporate ma- 
chine." Stilted, but true. 

We recently tested a program 
called "Stochastic Cleaner." Sto- 
your hard disk of all the clutter 
that you probably don't need," 
(more about the word "probably" 
in a minute). 


an "Executive Dilemma." As а 

cannot operate efficiently with- 

heavy load 

data affects their efficiency 
However, help has arrived. 

chastic Cleaner claims to "clean 

and that's exactly what it does 
Stochastic Cleaner was de- 


veloped by WormWare 
Productions, of Cuper- 
tino, California. Three 
months ago, on a lark, 
we bought a copy for 
$4.95 at CompUSA and 
installed it on our Mac's 
10-GB drive. We had no 
real plans to use it; we 
purchaseand install any- 
thing we find in Comp- 
USA for $4.95, on principled 
whim. Eight weeks later, in one of 
those coinci- 
dences that 


make you wonder, 
a review copy of Sto- 
chastic Cleaner arrived in 
the mail. Having forgotten 
about the earlier copy, we in- 
stalled and actually ran the new 
one. Were we impressed: Sto- 
chastic Cleaner removed every 
piece of $4.95 software on that 
disk—more than 9 GB's worth. 


Mouse Paper Chase 


ollowing the release of our Mouse Report, the 
PF. eos. markets have run wild. Our five-year 
study demonstrated that the best 
item to use as a computer mouse 
pad is actually a pad of paper, not 
the plastic or rubber slabs that 
| are traditionally used. As a result 


ofthe report, several major paper 


4 -- 


Ы! 
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The only $4.95 software pro- 
grams itdid not remove were the 
other programs manufactured by 
WormWare Productions (about 
600 MB's worth, altogether), in- 
cluding the earlier copy of Sto- 


chastic Cleaner. 

One terrific thing 
about this program 
is that every time you run it, 
it leaves an extra copy of 
itself on your disk. That's 
mighty handy in case you 
ever need to know how 
many times you've run it, 
and it also makes you feel 
like you've gotten a terrific 
bargain. In effect, the $4.95 
buys you a lot more than just 
the traditional “single-copy 
license." We run Stochastic 
Cleaner every morning. It's a 
great way to start the day— 
you feel that you've just got- 
ten a great piece of software 
for almost free. 


oe 
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NANO-QUALITY NOTES 


As promised, we have begun publishing our new 
journal, “Nano-Quality.” It's off to a rousing start. 
CEOs from more than 1200 corporations have writ- 
ten in, asking how they can go about starting Nano- 

Quality programs within their own companies. To them 

we can only say this: If you feel the need to ask, then you most likely 

already have a Nano-Quality program at your company. 


what files you will never need, 
but it makes reasonable guesses. 
In all the time that we've been 
using Stochastic Cleaner, we can 
honestly say that we haven't 
found a single file that it lost. 
We can recommend this prod- 
uct without hesitation. It's one 
of those rare ones that does just 
whatitsmanufac- 
turer claims. Sto- 
chastic Cleaner 
wipes your 
Ы cares away. 
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Advances and Retreats 
in Computing 


Marc Abrabams is the editor of the 
Annals of Improbable Research. 
You can contact bim by sending 
e-mail to marca@improb.com. 


Now about that key word 
“probably.” Stochastic Cleaner 
has no way to really, absolute- 
ly, quaranteed-for-sure know 


companies have in the last two months 
raised the prices for mouse-quality paper. We 
will continue to report the details of this exciting story. 
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£661 9 GYO HOLDDIA :SNOLUMMHISITTII 


QUENCH YOUR THIRST FOR POWER 


WITHOUT DRAINING YOUR WALLET. 


DELL LATITUDE LM M166ST 
1658MHz PENTIUM’ PROCESSOR 
WITH ММХ” TECHNOLOGY 


* 121" SVGA Active Matrix Display 
| x 15MB RAM (72MB Max) 

• 256KB L2 Pipeline Burst Cache 

* NEW 16GB Hard Drive 
_ © Options Bay accepts 12X Max" Variable 
CD-ROM, 3.5° Floppy Drive 
(both included} or Optional 2nd 
Lithium lon Battery 


* PCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 


| * Integrated 16-bit Stereo Sound 
• Smart Lithium lon Battery 


| ж Microsoft® Office 97 Small 
Business Edition 


* Microsoft® Windows® 95 

* [rDA 1.0 Standard Compliant 
* Touchpad/Under 7 Pounds" 

* Extendable 1 Year Warranty! Ж. : 5 
* Upgrade to 40MB RAM, add $299. ~ . = | m^ —= 
| ж Upgrade to а 2168 Hard Drive, add $149, ! aS РС. e 
ж 2nd Lithium lon Battery, add 5199. | NOW GET THE AWARD-WINNING DELL LATITUDE 
* Motorola 33.6 Fax Modem, add $149. LM M166ST NOTEBOOK FOR ONLY $2999! 


) CU - 
{ = | Š . аш... ығы 
Business Lease": $108/Mo. Sure. Power comes at a price. Fortunately, it's one you can afford. Because we've lowered the 
Order Code #800140 


price on our award-winning, powerhouse notebook, the Latitude LM M166ST. You see, we started 


out with the fastest Mobile Pentium" processor available, the 166MHz Intel® Pentium processor 


Ф 
DOLL with MMX™ technology with a 32KB internal cache. Then we added an improved 128-bit graphic 


TO ORDER TOLL-FREE accelerator for blazing fast video, 64K color depth and true multimedia functionality. The result? 


Well, Windows Magazine tested an LM M166ST configuration" and puts it subtly in their June 
800-247-2057 


"7 issue: "The fastest notebook we've ever tested with every option you could ever want.” Not 


TO ORDER ONLINE 
bad for a notebook line starting at under $3000. And you get all this from the 
www.dell.com/buydell іні, you g 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT only notebook manufacturer to receive an "A" grade based on PC Magazine's 
Sun 12pm-5pm CT In Canada; call 800-233-1589 | = 
GSA Contract #GS-35F-4076D July "97 Service and Reliability Readers’ Survey results. So go ahead and give 
us a call. Because while the performance puts the LM M166ST over the top, 


the price brings it well within reach. pentium 


Common features: * Mini Tower Model 


> 512KB L2 Cache е NEW 24X Max’ Variable CD-ROM Drive e Microsoft" Office 97 Small Business Edition plus Bookshelf 96 е M 


Microsoft Mouse (MS IntelliMouse on XPS System) * 2 Universal Serial Bus (USB) Ports € 3 Year Limited Warranty! with 1 Year On-site* Service 


Upgrades: 


DELL DIMENSION" XPS H266 
266MHz PENTIUM* II PROCESSOR 
FEATURING ММХ” TECHNOLOGY 
Common features listed above plus: 
• 64MB EDO Memory with ECC 

e 6.4GB Hard Drive (9.5ms) 


• NEW 1000TX Trinitron" Monitor 
(15.9" v.i.s., .26dp.} 


е NEW Matrox Millennium |! ВМВ 
WRAM Video Card 


• Integrated Yamaha 16-Bit Sound 
* Altec Lansing ACS-90 Speakers 


° lomega Zip 100MB IDE Internal Drive 
with One Cartridge 


53299 


Business Lease’: $116/Mo. 
Order Code 4500809 


DELL DIMENSION XPS H266 
266MHz PENTIUM || PROCESSOR 
FEATURING MMX TECHNOLOGY 
Common features listed above plus: 
* 32MB EDO Memory with ECC 

• 4.358 Hard Drive (10т5) 

• 1000LS Monitor (15.9" v.i.s.] 


• NEW Matrox Millennium Il ВМВ 
WRAM Video Card 


• Yamaha 32 Wave Table Sound 
• Altec Lansing ACS-90 Speakers 


ж Upgrade to 64MB EDO Memory with 
ECC, add $220. 


ж Upgrade to 6.468 Hard Drive (9 5ms), 
add $95. 


52799 


Business Lease: $101/Mo. 
Order Code 4500808 


' 3SCom* 3C905 Fast EtherLink" XL 10/100 PCI Card, add $99. + 4/8GB EIDE TR4 TBU, add $199. е HP LaserJet 6Pse Printer, add 5799. e 3 yrs. On-site Service, 


NEWDELLDIMENSION XPS M233s | DELL DIMENSION XPS M200s 
233MHz PENTIUM* PROCESSOR 200MHz PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY 


Common features listed above plus: 
s 32MB SDRAM Memory 
e 43GB Hard Drive (10ms) 


е NEW 1000TX Trinitron® Monitor 
(15.9" v.i.s., .26dp.) 


• NEW Matrox Millennium Il 4MB 
WRAM Video Card 


* Sound Blaster 16 WaveSynth 
Wavetable Sound 


* Altec Lansing ACS-90 Speakers 


* lomega Zip 100MB IDE Internal Drive 
with One Cartridge 


52499 


Business Lease: $90/Mo. 
Order Code 4500807 


Common features listed above plus: 
s 32MB SDRAM Memory 

е 43GB Hard Drive (10ms] 

s 100015 Monitor (15.9" v.i.s.) 


* Sound Blaster 16 WaveSynth 
Wavetable Sound 


e Altec Lansing ACS-90 Speakers 


ж Upgrade to a 10001X Trinitron 
Monitor (15.9" v.i.s., .26dp) add $99. 


* Upgrade to Altec Lansing ACS-290 
Speakers with Subwoofer, add $75. 


52099 


Business Lease: $76/Mo. 
Order Code #500819 


OUR NEW SYSTEMS ARE 
THEY'RE INC 


Common features: 


Upgrades: 


DELL DIMENSION XPS H266 
266MHz PENTIUM 11 PROCESSOR 
FEATURING MMX TECHNOLOGY 
Common features listed above plus: 

s 64MB EDO Memory with ECC 

• NEW 768 Hard Drive (10ms) 

• NEW 1000TX Tnnitron Monitor. (159° vis) 


е NEW Matrox Millennium || ВМВ 
WRAM Video Card 


• Yamaha 32 Wave Table Sound 


• Altec ACS-490 Full Dolby Surround 
Sound Speakers with Subwoofer 


• lomega Zip 100MB IDE Internal Drive 


* Microsoft Office 97 Small Business 
Edition plus Encarta 97 


53579 


NEW Personal Lease: $159/Mo:* 
Order Code #500804 


' Mini Tower Model 
MS Windows 95 € MS Mouse [MS IntelliMouse on XPS Systems) 
> lomega Zip 100MB IDE Internal Drive w/One Cartridge, add $99. € HP DeskJet 820Cse Color Printer, add $299. е 3-Pak of Zip 100MB Cartridges, add $39. 


| NEW DELLDIMENSION XPS M233s | DELL DIMENSION Mi66a 
233МН: PENTIUM PROCESSOR 166МН2 PENTIUM PROCESSOR | 
| WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY | 


> 512KB |2 Cache 4 


DELL DIMENSION XPS H266 
266MHz PENTIUM 11 PROCESSOR 
FEATURING MMX TECHNOLOGY 
Common features listed above plus: 
• 32MB EDO Memory with ECC 

• 4.358 Hard Drive (10т5) 

s 100015 Monitor (15.9" v.i.s.) 


е NEW Matrox Millennium ІІ 4MB 
WRAM Video Card 


• Integrated Yamaha 16-Bit Sound 


* Altec Lansing ACS-290 Speakers 
with Subwoofer 


* Microsoft Home Essentials plus Best 
of Entertainment Pack 


* 64MBEDO Memory with ECC, add $220. 


52799 


NEW Personal Lease: $125/Mo^ 
Order Code #500803 


NEW 24X Мах Variable CD-ROM Drive е NEW 56K Capable** U.S. Robotics x2 Modem 
* 2 Universal Serial Bus (USB) Ports : 


3 Year Limited Warranty with 1 Year On-site Service 


Common features listed above plus: 

• 32MB SDRAM Memory 

• 3.2GB Hard Drive (12ms) 

• 100015 Monitor (15.9" v.i.s.) 

• NEW АМВ EDO МАСЕ 3D Video Card 


• Sound Blaster 16 WaveSynth 
Wavetable Sound 


* Altec Lansing ACS-290 Speakers 
with Subwoofer 


* Microsoft Home Essentials plus Best 
of Entertainment Pack 


* Upgrade to 64M8 SDRAM, add $199. 


52299 


NEW Personal Lease: 5102ЛМ0: 
Order Code 4500802 


Common features listed above plus: 
* 16MB SDRAM Memory 

• 4.368 Hard Drive (10ms] 

• NEW 80015 Monitor (13.7" v.i.s.] 
• 2MB EDO ViRGE 3D Video 

• Sound Blaster 16 PnP Sound Card 
• Altec Lansing ACS-90 Speakers 


• lomega Zip 100MB IDE intemal 
Drive with One Cartridge 


* Microsoft Home Essentials plus 
Best of Entertainment Pack 


ж Upgrade to 32MB SDRAM, add $99. 


51899 


NEW Personal Lease: 985/Мо:” 
Order Code #500801 


• NEW АМВ EDO УІНСЕ 3D Video Card 
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"Monthly lease payment, hased on 24-month lease 
arranged һу Dell Financial Services LP. Due prior to 
delivery: 5318; *$250; $204; "$170. No security deposit 
required. Subject to credit approval and availability. 
Lease terms suhject to change. 


icrosoft Windows 95 


add $99. 


DELL DIMENSION M200a 
200МН: PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 
Common features listed above plus: 
• 16M8 SDRAM Memory 

• 3.26B Hard Drive (12ms] 

• NEW 80015 Monitor (13.7" v.i.s.) 
• 2MB EDO МАСЕ 3D Video 

* Upgrade to 32MB SDRAM, add $99. 


ж Upgrade to а 4.3G8 Hard Drive 
(10т5), add $55. 


* Upgrade to an 800HS Trinitron 
Monitor (13.7" v.i.s., .26dp), add $49. 


ж 3Com 36509B EtherLink ill 10Mbit 
ISA Combo Card, add $69. 


51099 


Business Lease: $61/Mo. 
Order Code 4500805 


SOFTWARE 
DESCRIPTIONS 


MS Office 97 Small Business 
Edition (SBE) includes: 


• Word 97 
* Excel 97 
e Publisher 97 


* Dutlook 97 
* Automap Streets Plus 
• Small Business Financial Mgr 97 


* Internet Explorer 3.0 


MS Home Essentials plus Best of 
Entertainment Pack (available on 
desktops only) includes: 

* Word 97 


* Works 4.0 

* Encarta 97 

* Greetings Workshop 
• Arcade 

• |nternet Explorer 3.0 


• TETRIS, Taipei, SkiFree, 
Dr. BlackJack and more. 


 25GMHz PENTIUM II PROCESSOR -` 


Common features listed above plus: 
• БАМВ ECC EDO Memory 


s 468 Ultra-Wide SCSI-3 Hard Drive 
(276B Max.) 


• 8X SCSI CD-ROM Drive 


• MS Windows МТ" Server 4.0 
(10 Client Access Licenses) 


* Upgrade to 128MB ECC EDO 
Memory, add $460. 


* Upgrade to a 9GB Ultra-Wide 
SCSI-3 Hard Drive, add $450. 


4999 


Business Lease: $175/Mo. 
Order Code #250081 


NEW DELL POWEREDGE. SERVERS 


Common features: € 512KB Integrated L2 Cache € Integrated PCI Ultra-Wide SCSI- 
3Controller • inte!" Рго/1008 PCI Ethernet Adapter e Intel LANDesk* Server Manager 
v2.5x e Dell Server Assistant CD * 3 Years Next Business Day On-site Service 


ПЕШ" POWEREDGE* 2200 SERVER | - DELL POWEREDGE 2200 SERVER 


й 


Dual Processor Capable, RAID ‘Capable ТІ | _ Dual Processor Capable, RAID Capable 


* 3Com Office Connect Hub 8-Port/TPC 


- Z83MHz PENTIUM PROCESSOR | 


Common features listed above plus: 
• 32MB ECC EDO Memory 


• 468 Ultra-Wide SCSI-3 Hard Drive 
(27GB Max.) 


s 8X SCSI CD-ROM Drive 


ж Upgrade to а 266MHz Pentium Il 
Processor, add $300. 


ж Add a 468 Ultra-Wide SCSI-3 
Hard Drive, add $849. 


* 12/246B SCSI DAT Tape Backup, 
add $1099. 


x APC Smart-UPS 700w Power 
Supply, add $399. 


53499 


Business Lease: $123/Mo. 
Order Code 4250080 


"Т JUST INCREDIBLY FAST. 
DIBLY PRICED. 


DELL LATITUDE NOTEBOOKS 


Common features: + 256KB L2 Pipeline Burst Cache • Options Bay accepts 12X Max" Variable CD-ROM, 3.5" Floppy Drive (both included), or Optional 2nd Li-lon Battery 
е PCI Bus with 128-bit Graphics Accelerator with 64K Colors e Integrated 16-bit Stereo Sound е Smart Lithium lon Battery е Microsoft Windows 95 
* IrDA 1.0 Standard Compliant e Touchpad e Under 7 Pounds” е Extendable 1 Year Warranty’ 


DELL LATITUDE” LM M166ST 


• 121" SVGA Active Matrix Display 
* 72MB RAM 

• 2.1GB Hard Drive 

• 2nd Lithium lon Battery 


* Upgrade to a 4.0GB Hard Drive, 
add $349. 


* Dell Latitude LM Port Replicator, 
add $159. 


ж Leather Carrying Case, add $99. 


53949 


Business Lease: $139/Mo. 
Order Code #800143 


166MHz PENTIUM PROCESSOR W/MMX 
Common features listed above plus: 


* MS Dffice 97 Small Business Edition 


* Motorola 33.6 Fax Modem, add $149. 


DELL LATITUDE LM M166ST 
166MHz PENTIUM PROCESSOR W/MMX 
Common features listed above plus: 
• 121" SVGA Active Matrix Display 
* 40MB RAM (72MB Max.) 
• 21GB Hard Drive 
* Motorola 33.6 Fax Modem 
* MS Office 97 Small Business Edition 
ж Upgrade to 72MB RAM, add 8299 
* Upgrade to а 4.068 Hard Drive, 

add $349. 
ж 2nd Lithium lon Battery, add $199. 


ж 3Com 10Base-T Network Card, 
add $129. 


53599 


Business Lease: $127/Mo. 
Order Code #800162 


ng and new Personal Leasing programs. 


TO ORDER TOLL-FREE 


800-348-8348 
www.dell.com/buydell Гега] 


DELL LATITUDE LM M166ST 
166MHz PENTIUM PROCESSOR W/MMX 
Common features listed above plus: 

* 121° SVGA Active Matrix Display 

• 16MB RAM (72MB Max.) 

* NEW 1.668 Hard Drive 

* MS Office 97 Smali Business Edition 
* Upgrade to 40MB RAM, add $299. 


* Upgrade to a 2.168 Hard Drive, 
add $149. 


ж 2nd Lithium lon Battery, add $199. 
* Motorola 33.8 Fax Modem, add $149. 


ж Dell Latitude LM Port Replicator, 
add $159. 


ж Leather Carrying Case, add 599 


52999 


Business Lease: $108/Mo. 
Order Code #800140 


Mon-Fri 7am-9pm CT 

Sat 10am-6pm CT 

Sun 12рт-5рт СТ 

In Canada: call 800-233-1589 
GSA Contract #GS-35F-4076D 


NEW DELL LATITUDE LM M133ST 
133MHz PENTIUM PROCESSOR W/MMX | 


Common features listed above plus: 
“1217 SVGA Active Matrix Display 

* 16MB RAM (72MB Max.) 

* NEW 1.668 Hard Drive 

• MS Office 97 Small Business Edition 
* Upgrade to 24MB RAM, add $99. 


* Upgrade to a 2.1GB Hard Drive, 
add $149. 


* Motorola 33.6 Fax Modem, add 5149. 
* Znd Lithium lon Battery, add $199. 
* Nylon Carrying Case, add $69. 


* Dell Latitude LM Port Replicator, 
add $159. 


$2699 


Business Lease: $97/Mo. 
Order Code #800154 


DOLL 


HOW MANY COMPANIES 


WILL LET YOU RETURN YOUR COMPUTE 


WHEN IT 


INTRODUCING DELLS PERSONAL LEASE WHICH PROTECTS YOU 
AGAINST OBSOLESCENCE. CALL NOW FOR MORE DETAILS. 


А little overwhelmed by the rate of technology change? Suffering from the "fear of computer 


commitment?" Well, you can breathe easy now. Because in addition to our business lease program, 


Dell is now offering computer leasing directly to consumers on all our Dell Dimension and 
Latitude LM systems. With an over-the-phone approval process that takes less than a minute 
and low monthly payments, you can get the latest technology on your desk in a snap. 

But here's the real advantage: at the end of the 24-month lease period, you can trade your 
system in for a new опе! This practically guarantees you'll never be stuck with obsolete technology 


again. And in the unlikely event you need service, your system is covered by our service program 
for the entire lease term. Plus, as added flexibility, you have the option to buy 
your leased system outright at the end of the lease term, or even extend the plan 


for six months! So call us now for more details. 


‘Monthly lease payment, based on 24-month lease arranged by Dell Financial Services 
LP. Due prior to delivery: $238. No security deposit required. Subject to credit approval 
and availability. Lease terms subject to change. tSome conditions apply. 


OBSOLETE? 


DELL DIMENSION XPS H266 


266МН? PENTIUM Il PROCESSOR 
FEATURING MMX ` ыдысы 


в Mini Tower Model 
| © 32MB EDO Memory 
| © 512KB Integrated L2 Cache 
| © 43GB На? Drive [10ms] 
s 100015 Monitor (15.9" v.s.) 
| • NEW4MB EDO МАСЕ 3D Video Card 


• NEW24X Max! Variable CD-ROM 
Drive 


| * Integrated Yamaha 16-Bit Sound 


* Altec Lansing ACS-290 Speakers with 
Subwoofer 


| • NEW56K Capable** U.S. Robotics х2 


Modem 


е Microsoft® Office 97 Small Business 
Edition plus Encarta 97 

* Microsoft Windows* 85 

* Microsoft IntelliMouse 

• 3 Year Limited Warranty! with 1 Year 
On-site^ Service 


Personal Lease 


$119/Mo. 


or buy today for $2679 
Order Code #500811 


TO ORDER TOLL-FREE 


800-847-4106 
TO ORDER ONLINE 
www.dell.com/buyde 


Man-Fri ?ат-Әрт СТ» Sat 10am-6pm CT 
Sun 12pm-5pm CT In Canada? са! 800-233-158 
GSA Contract #GS-35F-4076D 


| Keycode #01239 


